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BOILERS 


PERFORMANCE 


There are 131 C-E Postwar Reheat Boilers in 
service, under construction or on order, representing 
an aggregate capacity of 15,497,500 kw or an 
average of 118,000 kw per unit. The first of these 
boilers was placed in service in September, 1949. 

By the end of 1953, fifty units were “on the line.” The 
combined service of these 50 units represents a 
period equivalent to 66 boiler years. Significant data 
concerning them are summarized below. 


Total Capacity — kw 
Average Capacity per Unit — kw 
Total Boiler — Hours 


Total Boiler — Years 


AVERAGE USE FACTOR 


AVERAGE CAPACITY FACTOR 


| | 
20 30 40 50 60 


70 


DISTRIBUTION OF TOTAL OUTAGE 


Inspection 


Boiler * Superheater + Reheater 
Economizer * Air Heater * Desuper- 
heater * Fuel Burning Equipment 


(Auxiliary Equipment) 
Valves * Fans * Soot Blowers - 
Miscellaneous 


TOTAL 


4,852,500 
97,050 
564,160 
66 


96.2% 
91.0% 
91.2% 


PERCENT 
2.2%. 


0.9%, 


0.7%, 
3.8%, 8.764 
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C-E Package Boiler, Type VP 





This completely shop-assembled boiler is available 
in fourteen sizes from 4,000 to 40,000 pounds of 
steam per hour ... for operating pressures up to 
500 psi .. . for pressure firing of liquid or 
gaseous fuels. The VP Boiler has more water- 
cooled area per cubic foot of furnace volume than 
any other boiler of its size and type. The large 
lower drum — 30-inch diameter — permits a 
simple, symmetrical tube arrangement . . . greater 
water storage capacity ... easy access for washing down or 




















inspection. A centrifugal fan, which operates at low speed and is 
exceptionally quiet in operation, is standard equipment. The 
simple baffle arrangement results in low draft loss .. . simple soot blowing .. . 
no dead pockets ... high heat absorption. The VP is enclosed in a reinforced, 
gastight, welded steel casing, and shipped completely assembled with 
firing equipment, fittings and forced draft fan. For foundation, 

it needs only a simple concrete slab. 










C-E Vertical-Unit Boiler, Type VU-10 


The VU-10 is available in nine sizes from 10,000 to 60,000 pounds 

of steam per hour ... for operating pressures up to 475 psi... 
superheat to 200 F in 20,000-60,000 Ib range . . . for solid, liquid, or 
gaseous fuels. This boiler is a completely standardized design 
adaptable to many conditions. It is bottom-supported and needs no 
outside supporting steel. It operates efficiently over a wide range 

of output, and is easy to operate and to maintain. All parts are easily 
accessible for inspection. The VU-10 is a complete unit — 

boiler, furnace setting, fuel-burning equipment, controls, forced 
draft, heat recovery equipment (if desired ). Regardless of fuel, the 
same general cross-sectional arrangement of drums, convection bank 
and furnace wall cooling is used. Uniform design through 

each transverse section assures even water level in the 

drum and uniform expansion. 
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SET INDUSTRY STANDARDS 


Whatever your needs for steam may be, in the complete C-E line of 
fuel burning and steam generating equipment, you will find a type and 
size just right for your plant. 


In the moderate capacity range, for example — that is, from 4,000 to 
120,000 pounds of steam per hour — the three completely standardized 
C-E Boilers shown here offer advantages of economy and over-all per- 
formance that make them standout values in their respective fields of 
application. 


These C-E Boilers are manufactured for the highest standards of 
performance, under a wide range of fuel requirements and operating 
conditions. Yet, because they are so fully standardized, their cost is 
well within the reach of the industrial budget. 


C-€ Vertical-Unit Boiler, Type VU-55 


The VU-55 Boiler is available in six sizes from 50,000 to 
120,000 pounds of steam per hour .. . for operating pressures 
of 250 psi or 500 psi in each size . .. with superheat and heat 
recovery equipment if desired .. . for liquid or gaseous fuels. 
Like the VU-10, this boiler is of symmetrical design, each 
transverse section being identical with every other section. 
Thus the gas temperature entering the boiler bank is constant 
across the full width of the unit. No outside supporting steel 
is needed, since the boiler is bottom-supported. The basic 
design for the VU-55 was originated by Combustion in 1925 
and has achieved wide acceptance among steam-power engi- 
neers everywhere. Its narrow, high furnace ... integral design 
of boiler and preheater .. . absence of exterior ductwork .. . and the compactness resulting from 
modern, coordinated design — all help the VU-55 reach a standard of economic performance 
closely approaching that obtained in large central power stations. 





Other C-E Industrial Boilers 


In addition to the standard boilers shown here, the Combustion line includes 
many other 2-drum designs available for capacities up to 350,000 pounds of 
steam per hour, which can be designed to burn any commercially available fuel. 
These units are available for use with pressures up to 1375 psi and steam tem- 
peratures as high as 960 F. They may incorporate heat recovery equipment of any 
type, and can be arranged for difficult space conditions. So—whatever your 
steam needs —call Combustion for details on the complete line of C-E Indus- 


trial Boilers 8-767 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 


FLASH DRYING SYSTEMS PRESSURE VESSELS AUTOMATIC WATER HEATERS SOIL PIPE 
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boiler room floor” 


“When the Chief Engineer rec- 
ommmended coal-burning boilers 
for the new plant, one of the di- 
rectors asked if coal wouldn't 
make the plant dirty. 

“That made the Chief mad! 
He didn’t say anything at the 
time, but at the first board meet- 
ing after the new plant was fin- 
ished he invited the directors 
down for lunch. 

“You should have seen their 
’ 


eyes! The place was hospital 


COAL 





“We had a picnic 
on the 


clean. And why not? The coal 
came into the stoker through 
dust-tight chutes, and the ashes 
were piped out through pneu- 
matic tubes. 

“While the directors were eat- 
ing, the Chief gave them a chalk- 
talk. On one side of the black- 
board he had charted the savings 
through the use of of coal as com- 
pared with other fuels. On the 
other side he had a comparison of 
our proven reserves of the vari- 


Chesapeake and Ohio 
Railway 






ous fuels showing that while 
other fuels are growing scarcer, 
we have barely scratched the sur- 
face of our almost inexhaustible 


coal deposits.” 
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Only a Heacon Damper offers you this 


ee 99 
The 


control in the lower flow increments 


Heacon Dampers provide the only solution 
to accurate flow control. With a background of 
over a decade of application to specialized 
problems, Heacon Dampers are accepted by 
engineers as the only means of accurate flow con- 
trol, particularly in the lower flow increments. 

V-porting is the secret. Heacon Dampers 
may be designed with V-porting to produce 
practically any flow characteristic from zero to 
100%. With conventional dampers barely 
cracked, a flow of 10 to 20° or more is immedi- 
ately released with resultant flow control 
problems in the entire system. 

Heacon Dampers are a radical departure 





that gives you accurate 


ie ee 


from normal damper construction. Consisting 
of supporting grill, sealing strip and flexible 
curtain of woven blue asbestos, metal or other 
suitable material as determined by the appli- 
cation, Heacon Dampers are recommended for 
use where these two factors, among others, are 
of major importance: 
1.—Accurate contro] and ease uf operation by 
either manual or mechanical means. 
2.— Positive, tight seal when damper is closed. 
The Thermix Corp., Project Engineers for 
Heacon Dampers are specialists in the appli- 
cation of this damper to your particular re- 
quirements. Why not call their engineers today. 


Project Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN, 


(OFFICES IN 38 PRINCIPAL CITIES) 


Canadian Affiliates: T. C. Chown, Ud. 1440 St. Catherine St. W., Montrec! 25, Quebec. 983 Bay St., Toronto 5, Ontario, Conade 
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At the Fairless Works of L. 5. Steel, Fairless Hills, Pa. 

in the largest integrated steel plant ever built at one 
time — The Lummus Company has installed two 25,000 
sq. ft. surface condensers with air ejectors serving turbo 
generators, and three 10,400 sq. ft. surface condensers 
with air ejectors serving turbo blowers. 

Each of the 25,000 sq. ft. condensers serves a 30,000 
KW turbo generator supplying the steel plant with its 
power needs, Each condenser is designed for 260,000 
lbs. of steam per hour (247,000,000 BTU per hour) at 
27.25 inches of mercury vacuum, when supplied with 
25,400 gpm of cooling water. 

The photograph above shows one of the three 10,400 
sq. ft. condensers serving three multi-stage, steam tur- 
bine driven blast furnace turbo blowers. Each condenser 
is designed for 108,000 lbs. per hour (102,800,000 BTI 
per hour) at 27.25 inches of mercury vacuum, when 
supplied with 11,000 gpm of cooling water. 

All condensers are of the two pass divided flow type, 


LUMMUS 
CONDENSERS 
USED 

AT 

FAIRLESS 
WORKS 

OF 





each unit being complete with Lummus designed steam 
jet air ejectors with combined inter-and-after-condenser. 

I umimus Heat Ex hange Engineers will be pleased to 
work with you on your next project. 

THE LUMMUS COMPANY, Heat Exchanger Divi 
sion: 385 Madison Avenue, New York 17, N. Y. 
Atlanta + Boston * Chicago * Rock Island + Cincinnati 
Detroit * Houston + Tucson + Tulsa * Salt Lake City 
Minneapolis + Pittsburgh + Rochester + Albany 
St. Louis * San Francisco * Wayne (Phila.) + Athens 
Buenos Aires * Honolulu + London + Manila + Toronto 
Paris * Rome + Lima + San Juan, P. R. * Mexico City 
Fabricated Piping Division Plant at East Chicago, Ind. 

Steam Surface Condensers * Evaporators * Extraction 
Bleeder Heaters + Steam Jet Air Ejectors + Steam Jet 
Refrigeration * Barometric Condensers + Heat Ex- 
changers for Process and Industrial Use + Process 


Condensers * Pipe Line Coolers. 


LUMMUS 


THE LUMMUS COMPANY HEAT EXCHANGER DIVISION, 385 MADISON AVE., NEW YORK 17, N. Y. 














MEAT CECHANGIE OL VISION 
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Ljungstrom® Air Pre- 





1. Saves Fuel Savings are roughly 1% for heater .. . used in seven out 
£g ghly 1% 





every 45-50°F of preheat, since this heat has 
been recovered in usable form from flue gases. 






of ten large boiler installa- 












tions—is the most compact, 








ps reliable and versatile pre- 
heater available. Installed in 
, a boiler, it leads to the four 
2. Increases Boiler Output Preheating » it 
combustion air increases boiler furnace well-known advantages listed 
temperature. Heat absorption into boiler tubes 
increases at the same time, raising the unit’s 
capacity to produce steam. 


whe 


at the left. 












3. Increases Boiler Reliability Preheating 






leads to more complete combustion of fuel; 

therefore, less slagging. By burning fuel more Remember: the ability to de- 
completely, it helps boilers stay on the line 
longer. Furthermore, gases to dust recovery 
units are cleaner. in full measure is an impor- 







liver these important benefits 






tant reason why more than 






twice as many Ljungstrom 





4. Permits Use of Lower Grade Fuels — Saw Air Preheaters are specified 
and paper mill re rein wood, lignites, peat, 
bagasse and similar low-grade fuels become 







for large boilers than all other 









commercially practical when preheated types combined. 
combustion air is used. 
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MOORES PARK STATION 


Moores Park Station of the Board of Water and Electric Light 
Commissioners, Lansing, Michigan. Consulting Engineers: Burns and Roe, Inc., 
New York City. Present capacity: 40,000 kw. Future capacity: 160,000 kw. 


Efhciency was the keynote in planning 
the coal-handling system for the Moores 
Park Station. And, with the accumulated 
experience of the Lansing, Michigan, 
Board of Water and Electric I ight Com- 
missioners ... the consulting engineers, 
Burns and Roe... and Chain Belt Com- 
pany Conveyor Engineers . . . the sys- 
tem was bound to set a new high in 


efficient operation. 
For, when you back up the depend- 


ability and top quality of Chain Belt 


Coal Handling Equipment with the plan- 


ning skill of this team of experts, you 
have a combination that results in de- 
pendable, low-cost coal handling for 


years to come. 


If you're planning anew coal-handling 
system, or considering the expansion or 
modernization of your present one, why 
not put the Chain Belt Conveyor Experts 
to work on your team. Just contact your 
nearest Chain Belt District Sales Office 
or write direct to Chain Belt Company, 
i784 W. Greenfield Ave., Milwaukee 1, 


Wisconsin. 


CHAI Nl BELT COMPANY 


District Sales Offices in all Principal Cities 


uy Yee 


ae 


#5 
y 
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HALL 


INDUSTRIAL 
WATER 


REPORT 


Hall Laboratories, Inc.—A Subsidiary of Hagan Corporation, Pittsburgh, Pa. 
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Investigation from the Ground Up | 


A recent experience in a large utility plant took Hall Service 
engineer R. G. Hobek from the basement to the roof to investigate 
the connection between contaminated boiler water and a peculiar 
odor that was permeating the entire building. 


The No. 2 unit of this plant is 
rated at 700,000 pounds per hour 
and is operated at 1500 pounds per 
square inch. Favorable operating 
conditions in the equipment at this 
power station are scrupulously main- 
tained, so the were 
disturbed when an 
showed up in water samples drawn 
At about the same 


plant men 


unusual color 
from this boiler. 
time, a heavy odor became notice- 
able throughout the plant. 

Mr. Hobek reports 

“We noted the heavy, sweet, or- 
ganic odor as soon as we entered the 
building. When the boiler water was 
checked, it was found to contain a 
yellowish, material 
that would not settle, and could not 
filtration. 


well-dispersed 


be removed by ordinary 

“We started our examination of 
the system at the condenser vacuum 
pump vent the basement 
where the odor was first noted. We 
followed the line to the roof where 
it exhausted. In observing the vent 
the No. |] No. 2 
units, we saw that the exhaust from 
the No. 1 


mosphere while that from the No. 2 


line in 


lines from and 


unit rose directly to at- 


heavier than 
air and seemed down the 
outside of the vent line. We climbed 
to the roof and found that the odor 
of this heavy exhaust was the same 
as in the plant. An oily film coated 
the outside of the vent line 

“The intake 
plant is located about 50 feet from 
the vent lines. The fumes were being 
picked up here and carried through- 


unit appeared to be 
to flow 


ventilator for the 


out the plant 

“We suspected at this point that 
oil contamination would show up in 
the condensate and a sample was 


collected. Analysis of the sample 


HALL LABORATORIES, INC 
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CONSULTANTS GN PROCUREMENT 


confirmed our suspicion, and inves- 
tigation by plant personnel showed 
that a broken weld on the turbine 
bearing oil return line had admitted 
from fifty to one hundred gallons of 
oil to the system.” 

Cleaning the oil from the system 
was a big job, but the early solution of 
the problem prevented real damage. 


Waste Water 

’ 

Can Be Costly 

Two recent civil suits could have 
been avoided by proper disposal of 
waste materials. The outlay for dam- 
ages and court costs took these plants 
“off the hook”’ legally but did not 
solve their problems. 

One plant dumped a water and 
molasses mixture into a ditch from 
which it seeped into a well supplying 
drinking water. The Supreme Court 
of the state upheld a substantial 
judgment against the plant, com 
menting “*. .. one who by permitting 
pollution contaminates the under- 
ground water supply of his neighbor's 
well or spring, commits an act for 
which he may be required to re- 
spond in damages.”’ 

Another plant dumped water sat- 
urated with a mixture of dirt, chalk 
and chemicals into a stream. In 
sustaining an injunction against the 
continuance of this the 
Supreme Court of this state said, 
“The principle is that while water is 


practice 


on the land it belongs to the owner 
of the land, 
adulterate it as to interfere with the 
enjoyment thereof by the next owner 


yet he cannot so use and 


and if he does so, he is liable in 


damages for so using it.”’ 


TREATMENT 


USE AND DISPOSAL OF 
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Plant-wide Survey 
. 
Pays Off 
? 

The cooling of 
bushings presented a critical prob 
lem for production and maintenance 
engineers in a fiber glass plant. 
Make-up to the open recirculating 
cooling system was untreated wel! 
water; the high “‘skin’’ temperatures 
encountered in the cooling system 
aggravated the corrosive and scale 


precious metal 


forming properties of this water 
Plugging of the restricted cooling 
channels, resulting in overheating 
of bushings, was a daily occurrence. 
Aside from production losses, dam 
age to the bushings was often so 
extensive that recasting was 
possible. New bushings cost several 
thousand dollars apiece. 

A plant-wide water survey by 
Hall engineer W. J. Reese showed 
the cooling problem to be sufficiently 


not 


critical to justify split stream soften 
ing followed by treatment with a 
few ppm of glassy phosphate at a 
controlled pH. Since adopting this 
recommendation, the plant has op 
for two years 


erated continuously 


without one instance of bushing 
failure resulting from overheating; 
this service record exceeds the calcu 
lated life expectancy of the precious 
metal bushings by many times. Prob 
ably the life expectancy of the Plant 
Engineer has also been materially 


improved 


Industrial Water 
Problems Require 
Special Handling 
There are no “stock answers’ to 
industrial water problems. For in 
formation, write, wire or call Hall 


Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pa. 


Water is your industry's most im 


portant raw material. U/se it wisely 


INDUSTRIAL WATER 


q 





FAN SHAFT Turn: 
CHEAPER POWER 


...in Buffalo” Induced Draft Fans 


This “Buffalo” Shaft is about to start saving money the extra-heavy center portion which will bear the 
on a punishing draft job, because it’s built for rotor. Here, certainly, is shaft construction to stand 
“no-time-out” service! Forged, annealed and pre- all the stresses and heat of high-pressure draft service 
cision-ground from a single solid piece of steel, it indefinitely. And there's the same long-life toughness 
is oversize, so that its critical speed is well above in all other parts of “Buffalo” Induced Draft Fans 

highest operating speed. Note the substantial thrust the money-saving “Q” Factor — described fully in 


collars, ground to fit the bearing very closely. Note Bulletin 3750. Write for your copy today! 


The “Q" Factor The built-in Quality 
which provides trouble-free satisfaction 
and lone life 


BUFFALO FORGE COMPANY 
170 MORTIMER STREET BUFFALO, NEW YORK 


Publishers of “Fan Engineering” Handbook 


Canadian Blower & Forge Co.. Led., Kitchener, Ont 


Sales Representatives in a Principal Cities 





VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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THIS PRODUCTION “DOUBLE CHECK” 
SAFEGUARDS YOUR BOILER INVESTMENT! 


w Yes, here is one extra production step we will never 
bypass! It is your guarantee of a dependable, long-life 
blow-off valve. 

In this corner of the YARway Testing Department, 
every Yarway Blow-Off Valve is hydrostatically tested at 
1! times its rated maximum working pressure — proved 
drop-tight for service far beyond normal expectancy. 

Not only blow-off valves, but all YAaRWAy equipment 
undergoes rigorous tests before leaving the YARWAY 
plant. Why? For one reason—to assure longer and 
better service in your plant. Over 15,000 boiler plants 
are using YARWAY Blow-Off Valves—some for twenty- 
thirty years, or longer. 

Whenever you are in need of boiler blow-off valves, 
be sure to make Yarway your way. 


YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


steam plant equipment 


BLOW-OFF VALVES DIGESTER VALVES 
WATER COLUMNS AND GAGES STEAM TRAPS 
REMOTE LIQUID LEVEL INDICATORS STRAINERS 
EXPANSION JOINTS SPRAY NOZZLES 
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boiler systems 








protect industrial 






























Typical hydrazine 
feeding device 











from oxygen corrosion 


To prevent corrosion due to dissolved oxygen in operating 
boilers, and to protect idle boilers or those in standby 
service, the use of hydrazine is well established. Hydrazine 
is now being successfully used in both high and low pres- 
sure steam boiler systems —in the industrial boiler field as 
well as at central power stations —where it provides ef- 
fective protection at low cost. 

Fed in solution, hydrazine is easy to handle and does not 
seep through hand-hole gaskets; it can be used with exist- 
ing equipment required for the application of other feed 






wthH YDRAZINE 





OLIN MATHIESON CHEMICAL CORPORATION 
Baltimore 3, Maryland 


water treating chemicals. Hydrazine reacts completely 
and rapidly with the dissolved corrosive oxygen, resulting 
in water and nitrogen; it iraparts no additional “total 
solids” to the feed water. Moreover, hydrazine hydrate is 
alkaline —a 1% solution of N,H,H,O has a pH value of 
9.9 at 25° C. 

These and other advantages of hydrazine for the deoxy- 
genation of steam systems are detailed in Mathieson’s 
literature on the treatment of boiler feed water. Write 
for this information today. 


2620 
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MOVES AND COMPACTS COAL — Allis-Chaimers 
torque converter tractor with Gar Wood dozer 

moves coal up to 750 ft. from crusher chute out over 

storage pile at Georgia Power Co. plant near Macon, Ga. 

The 41,000 Ib. tractor compacts the coal te eliminate 

danger of combustion. 


STORES ANYWHERE, 
RECLAIMS AS 
NEEDED — 


Handling coal with four A-C 
Tractors and Gar Wood scrap- 
ers permits placing storage 
piles wherever there is avail- 
able space around the Miami 
Fort plant of The Cincinnati Gas 
& Electric Co. Coal is hauled 
up te 1700 ft., spread in thin 
layers and compacted. The se/f- 
leading scrapers efficiently hau! 
coal as needed to reclaiming 


hopper. 


STOCKPILES — 


HO-5G Tracto-Shovel stockpiles 

coal as it is unloaded from railroad 
cars at Crown Cork and Seal Co., 
Baltimore, Md. Also used to load 


into trucks. 


HELPS UNLOAD — 


Caneda Cement Co., Montreal, uses 
HD-5G Tracto-Shovel with dozer to 
pull coal and cement from sides and 
ends of ship hold into reach of crane 
bucket. Eliminates hand shoveling, 


speeds up unloading. 





TRACTOR DIVISION 






MAKE 
COAL HANDLING 







By Using 
Versatile 
Allis-Chalmers Tractors 







Handle all of your coal 
storing and reclaiming or 
supplement existing facilities. 


Add storage areas any- 
where without installing costly 
conveyors, tracks, etc. or 
abandon them without leaving 
money tied up in idle equipment. 


Speed up handling dur- 
ing rush periods by adding more 
tractor units. 


Quickly change storage sys 
tem or methods...crawler tractors 
work free of rails and runways, 
make their own “roadway” any 
where! 


Send for free booklet, ‘Economic Coal 
Storage with Allis-Chalmers Tractors.”’ 
Describes modern coal-handling meth- 
ods, using A-C tractors and ‘dozer 
blades, front-end loaders and 
scrapers. Write Allis-Chalmers 
Tractor Division 
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Fuel savings of 15% hove 
resulted from steam plant 
modernization at General 
Mills, inc., Buffalo, MN. Y. The 
program included this in 
stallation of Bailey Meter 
Control on a 45,000 Ib per 
hr, 170 psi spreader stoker 
fired boiler 


@ The heat energy you get from a unit of fuel 
depends on the performance of your steam plant 
equipment. And that’s where Bailey controls can 
help. With a Bailey -engineered control system you 
can count on a higher output of available energy 


per unit of fuel. Here's why: 


1. Suitable Equipment 


When you receive equipment rece mmmendations from a 
Bailey Engineer his selections come from a complete 


line of well-engineered and carefully tested products, 


2. Seasoned Engineering Experience 


Your local Bailey Lingineer brings you seasoned en- 


FORMULA 
for Cutting 


production Gon 


y Desig" 


+ Baile : Engineering 


+ Baile 


+ Bailey 1025 


Service 


Saving* 


ter 
= Gree Dollar 


per Fuel 


gineering experience based on thousands of success- 
ful installations involving problems in measurement, 


combustion, and automatic control. 


3. Direct Sales-Service — close to you 


For your convenience and to save time and travel 
expense there’s a Bailey District Office or Resident 


Engineer in or close to your industrial community. 


For greater fuel savings, less outage and safer work- 
ing conditions, you owe it to yourself to investigate 
Bailey Controls, Ask a Bailey Engineer to arrange a 
visit te a nearby Bailey installation. We're glad to 


stand on our record. 


Coutrols for 


IVANHOE 
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Building any kind of a heat enclosure? 
Then be sure to call in a specialist. He’s the 


one who has the engineering “know how’—the 


one who provides the shot in the arm. 














And that shot in the arm—engineering—is the vital 


elalel@m dilliaimeltia- Mil MILicM LAL Mitiielieiiiel 


Bigelow-Liptak has a team of that kind of 
engineer. Every job—big or little—is engineered 


to the “nth” degree. Sound engineering 
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coupled with top materials and B-L’s unique, 


unit-suspended construction—gives you a job 


you can be sure of . . . one that has the 


stand-up stamina for tough, every-day going . . 


SSS Sevan 
SSRN WANA 
NEAL AY 

Kv 


ficieli 


one that costs less in the long run 


‘ ; ‘ ¥ | 
Applications $s Whenever heat must be controlled: 


for boiler settings, oil stills, cat crackers, 
metallurgical furnaces, driers, kilns, 

incinerators. You can.get more information 

on how to give your “coming up” installation a shot 


in the arm if you write—today! 


BIGELOW-LIPTAK (Cxpctc%ox 


and Bigelow-Liptak Export Corporation 
DETROIT 8, MICHIGAN 


2550 W. GRAND BLVD . 


UNIT-SUSPENDED WALLS AND ARCHES 
Bigelow-Liptak of Canada, Lid., Jerente, Ontarie 


In Canada: 
ATLANTA « BOSTON « BUFFALO « CHICAGO + CINCINNAT! - CLEVELAND » DENVER « HOUSTON + KANSAS CITY, MO. « LOS ANGELES + MINNEAPOLIS - NEW TORK 
PITTSOURGH + PORTLAND, ORE. + ST. LOUIS + ST. PAUL « SALT LAKE CITY + SAN FRANCISCO «SAULT STE. MARIE, MICH. + SEATILE « TULSA + VANCOUVER, BC 
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newest in small steel valves for high-pressure/high-temperature 


CRANE —e | 


. 
7 
4 


lip-seal bonne F (ccrenes 


VALVES 


r 


Pw WN'd 
SOc ORHAN OO 


e€ 


® Absolute Bonnet-Joint Tightness 

® Freedom from Bonnet-Joint Maintenance 
® Minimum Weight and Bulk 

® Easier Dismantling and Reassembly 


1500 AND 2500-POUND GLOBE AND ANGLE PATTERNS 
SOCKET-WELDING AND SCREWED ENDS. SIZES ‘2 TO 2-INCH 


! ? € 


Aan 
; et 


—————S : 


Lip Seal design is exceedingly simple. Body 
and bonnet are screwed together until a firm 
metal-to-metal contact is made between the 
smoothly machined flat surface on the shoulder 
of the bonnet and the top of the body. The 
small lips around the periphery are then seal 
welded. 


What better way to seal against leakage at the bonnet joint 
of a small steel valve . . . than with a simple weld. And that’s 
all the weld is ever called upon to do. Extra-long body- 
bonnet threads carry all mechanical loads—and at compar- 
atively low stresses. Should dismantling be necessary, the 
seal weld may be repeatedly ground off—and reapplied — 
without damage to valve. 


Right along with this modern Crane sealing principle go 
other important refinements. You get a compact, weight- 
saving structure without sacrificing strength or reducing seat 
area—a more rigid swivel disc-stem connection—durable 
Stellite-faced plug-type disc —and Stellite-faced integral seat. 


Crane Lip-Seal Bonnet Valves are by far your best buy for 
high-pressure/high-temperature power services... worthy 
companions to the larger Crane Pressure-Seal Valves. Ask your 
Crane Representative for Circular AD1902, or write direct. 


THE BETTER QUALITY... BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


for 


CRANE VALVES $ & tum 


CRANE CO., General Offices: 846 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS 


16 
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PIPE PLUMBING + HEATING 
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Forest of Facts 


> RECIRCULATING 
WATER TREATMENT 






Y 












pa Laboratories’ continuous research 

program has gathered this forest of facts 
N; protecting recirculating water systems. 
In the search for the most effective and 


economical formula, the metal rods shown 








have been rotated in all types of recir- 


culating waters and treating chemicals. 











Results pointed the way to a group 







of Nalco Treatments which assure 
users against scale and corrosion 
in virtually any recirculating 


waters. For details on Nalco 






Treatment to fit your particu- Test rod from 
water treated 
with the Nalco 
82 Method shows 
protective film and 
freedom from any 
scaling or corrosive 
attack. 


rue alo s2 METHOD MAY BE 


THE ANSWER FOR YOU 






lar system, call your Nalco 









Representative, or write 







direct. 














The Nalco 82 Method is particularly suitable for scale 

and corrosion control] in recirculating water systems 
which fall within the characteristic limits given here 
Check them to see if your system should have Nalco 82 
Treatment 








@ Equipment to be protected contains steel and/or brass 
@ Hardness of makeup water is more than 50 ppm; and sulphates 
and chlorides, as sodium salts, are less than 150 ppm. 










@ Calcium hardness of makeup can be os much as 500 ppm. 
@ Silica content of makeup water up to 50 ppm 

@ Total alkalinity of makeup more than 40 ppm 

@ Recirculation rates between 100 and 100,000 g.p.m. 

@ Where non-toxic waste water is required 









Act today to get the certain, low-cost protection of The 
Nalco System. Full data on Nalco 82 in free Bulletin 68. 


NATIONAL ALUMINATE CORPORATION 
6234 West 66th Place * Chicago 38, illinois 
In Canada; Alchem Limited, Burlington, Ontario 


THE bD= 
Science 

gh Practical Applied ) 

pill cesense...sorme tna 7 
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“COAL’S BEST FOR OUR nt 
MODERN PLANT! Saar. 


It’s low in cost... | 
It’s clean and convenient!’’ je ~ Qe 
says G. W. Peters, Engineering Manager ot r 


M&R DIETETIC LABORATORIES, INC. 
makers of PREAM & SIMILAC “We made a careful study of fuels 


and burning equipment before building 
our modern new plant in Sturgis, 
Michigan. This plant was designed to 
produce baby food. So the steam plant 
has to be clean and dust-free as well 
as economical to ope rate. Also, we 
wanted a fuel we could store safely 
and easily in order to insure ourselves 


against any shortages 


“We decided on bituminous coal— 
and the up-to-date installation shown 
here. It certainly fills the bill on 
every count, Our modern combustion 
equipment makes coal far more 
economical than any other fuel. 
Up-to-date coal and ash handling give 
us convenient operation completely 


free of dust nuisance. 


Additional case histories, shou ing how 
other types of plants have saved 
money by burning coal the modern 


ay, are available upon request. 








Discover for yourself the great advantages of coal 
burned the modern way. Call in a consulting engineer If you operate a steam plant, you can’t 
He'll show you how today’s combustion equipment can afford to ignore these facts! 


give you 10% to 40% more power from a ton of bitumi- 
BITUMINOUS COAL in most places is today’s lowest- 
He'll <l lal  omed cost fuel, and coal reserves in America are ade- 
ago c snow you how moder Mabdor-saving Coal arn quate for hundreds of years to come. 


ash-handling equipment make a coal-fired installation COAL 


nous coal than from equipment used only a few years 


production in the U.S.A. is highly mechanized 
clean, convenient, and dust-free. and by far the most efficient in the world. 


COAL prices will therefore remain the most stable of 
all fuels. 


if you plan to remodel or build a new plant, be 


sure to look into the low cost and convenience of bitumi 


COAL is the safest fuel to store and use. 


nous coal, Consider coal’s other advantages, too. It has 
COAL is the fuel that industry counts on more and 


reserves that are virtually inexhaustible. America’s meso-See eit Gandia enmection and hand. 
bituminous coal mining industry is the most efficient ling equipment, the inherent advantages of 


: well-prepared coal net even bigger savi ° 
and productive in the world. With bituminous coal, you ass a - as agin cadleaes 











can be sure of ple nty of fuel at relatively stable prices 


now and for ye irs to come BITUMINOUS COAL INSTITUTE 


A Department of National Coal Association 
Southern Building, Washington 5, D. C. 


YOU CAN COUNT ON COAL! 


August 1954—-COMBUSTION 








FOR HIGH PRESSURE 
CONDENSATE 
DRAINAGE... 





(UP TO 2400 TTS 


Screwed Flanged 


Connections Connections 





Ne. 515 Armstrong ee: 
trap operating at 7s er 
psig, VIOF at West Texas 

Utilities Co. Lake Pauline Plant 


. Mt pays to use 
ARMSTRONG FORGED 


Because: 


1. They provide dependable automatic drainage of con- 
densate and boiler carryover for protection of valves, 
turbines and other equipment. 


2. They have been thoroughly proved in use in important 
power plants all over the world. 


3. Armstrong has built thousands of them since 1929 and 
has the experience necessary to insure safe design and 
application. In fact, Armstrong pioneered the develop- 
ment and application of traps for high pressures and has 
continuously kept pace with the trend to higher pres- 
sure plants. 


4. Generous margins of safety are provided, not only in the 
forged bodies and caps, but in the power provided for 
opening the valve and in bucket buoyancy for closing the 
valve. There is no steam waste and no failure to open. 


5. The quality is unsurpassed—chrome steel valve and 
seat are hardened, ground and lapped; other working 


a! 
- 


- 
“T+ 
‘ 


Many plants, particularly refineries and chemical 
processing plants use Armstrong forged steel traps 
at 250 Ibs., or less, pressure to secure the advan- 
tages of all-steel fittings and freedom from 
damage in event of fire or explosion. 








Socket Weld 


Connections 


STEEL STEAM TRAPS! 


parts are stainless; bodies, caps and bolts and nuts are of 
materials approved for pressures involved. 


6. The cost is moderate —first cost because of quantity pro- 
duction, long run cost because of low maintenance. 


7. They are guaranteed to give complete satisfaction. Your 
local Armstrong Representative is fully qualified to dis- 
cuss your forged steel trap applications and to answer 
your questions. Give him a call, or write: 


ARMSTRONG MACHINE WORKS 
814 Maple Street, Three Rivers, Michigan 


FOR COMPLETE 
INFORMATION 


Send for the new 44-page Steam 
Trap Book — includes physical data 
and list prices, service pressure 
rating tables, list of materials ond 
other data pertinent to forged steel 
traps plus information on cost traps 
and trap selection, installation and 
maintenance for all condensate 
drainage jobs. Free an request — 
ne obligation. 








ARMSTRONG STEAM TRAPS 
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American 
Blower 


Reports on progress 
in power 





- » * __ 
<aRer , a FE 


Pictured above is the new Southwestern Station of in the heart of southwestern Oklahoma. This new 
the Public Service Company of Oklahoma, located station assures an abundant supply of dependable 
on the Washita River, 27 miles west of Chickasha electric service for homes, farms, offices and factories 


Serving home and industry: NMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & 
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New power for 
Western Oklahoma 


American Blower helps the Public Service Company of 
Oklahoma expand to meet increasing electrical needs 


When present expansion plans are complete, the Public 
Service Company of Oklahoma will have spent $40 to $45 
million on three new steam generating units, the second 
of which went “on the line” March 1954. When com 
pleted, the three n units will develop a total of 362,000 


H.P., enough to make the Southwestern Station one of 





the largest steam clectric generating plants between the 
Rocky Mountains ind the Mississippi River 

This large inves nt brings more abundant, low- 
cost electricity — and a new vitality! —to thousands of 
homes, farms and factories. Naturally, Public Service 
Company of Oklahoma, a progressive, investor-owned 
utility, spends wisely 

Careful search found an ideal location; careful selec 
tion assured the finest, most efficient, most economical 
equipment including American Blower Forced 
Draft Fans 

It is significant that Public Service Company of Okla 
homa chose American Blower Equipment. Like so many 
other leading power companies, who use American 
Blower Mechanical Dralt Fans, Heavy-duty Steam Coils, 
Fly Ash Precipitators and Grol Fluid Drives for boiler 
feed pulp and lan con rol, the Public Service ¢ OMLDAny 
of Oklahoma knows it can depend on American Blower 
equipment Outdoor installation of American Blower Forced Draft Fan 

It is well protected against hail, dust, sand and snow 


, — : | 
If you plan to modernize or expand your facilities, American Blower Engineers, with their wide experience, can 
contact yvour nearest American Blower Branch Office, help with your power problems. Give them a call, 


or write us direct. 



































" 


Mechanical Draft Fans f Collectors and precipitators Heavy-duty steam coils for Gfrol Fluid Drives for boiler 


! and forced draft for dust and fly ash control high pressure duty feed pump and fan control 


induces 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN * CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation 


AMERICAN ‘) BLOWER 


WALL TILE « DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
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‘Se WC4 BCCI... They are pressure sealed 
with an insoluble lubricant readily renewed while 
the valve is in service. Lubricant completely surrounds 
the plug ports assuring a tight seal against leaks. It also 
insures ease of operation by reducing friction between 
the body and the plug while at the same time protecting 
the finished surfaces against corrosion and wear. 


Walworth Lubricated Plug Valves are the most satis- 
factory valves available for the handling of gritty 
suspensions, and many other destructive, erosive, 
and corrosive industrial and chemical solutions. 

They are ideal for general refinery and pipeline 
service. 

For full information see your Walworth Distribu- 
tor, or write for your copy of Bulletin 111. Walworth 
Company, General Offices, 60 East 42nd Street, New 
York 17, N. Y. 





i UM inew ® 


~~ ; WHY 





Lubricant system of a Walworth No. 1700F 
Regular Giand, Wrench Operated, Steel-iron, 
Lubricated Plug Valve. Other Walworth Lubri- 
cated Plug Valves include Single Gland, and 
Ball Bearing types. Sizes to 30-inches -- pres- 
sures to 5,000 psi, and for vacuum service. 


WALWORTH 


Manufacturers since 1842 


60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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r “i ¢+ ¢ re ee General View of Bay Front Steam Plant 
ce Lake Superior District Power Co. 


Sergent and Lundy 





Consulting Engineers 


coal handling 


SC chland 


@ The illustration above shows the first 38,600 KW 
unit of a plant which is to be extended into a 60,200 











KW station. Coal is received by lake boat at a near-by 
deep water dock, and carried to the plant in railroad 150 Ton Per Hour Ring Roll Crusher 
cars. All handling facilities including the track hopper ay Cerne ay ae Eee 
and grillage, duplex feeder, conveyors, gallery, chutes, 
tripper and all supporting structures, were fabricated in 
our shops and installed by our erectors to Sargent and 
Lundy specifications. For maximum efficiency and fixed 
unit responsibility, let the Bartlett-Snow coal handling 
engineers work with you on your next job. 


DESIGNERS 





Belt Conveyor Showing Automatic 
Weightometer and Vertical Take-up 


eer® 





not® 
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“Builders of Equipment for People You Know” 












J-M Pump Cups after removal from feed water pumps 
at Morgan Laundry. Set above consists of 2 J-M “A” 


Cups with spacer and 2 followers, mounted on pump rod 


At the Morgan Laundry, J-M Moulded Packings provide 


“8 times longer life- 
replacement in '/6 the time” 


‘THE MORGAN LAUNDRY, large supplier to hotels and 
institutions, requires dependable, trouble-free service 
from boiler room equipment. in their New York City 
plant, the Engineering Department found that con- 
ventional piston packings for boiler water feed pumps 
lasted oniy a relatively short time. Many hours of 
down time were required to replace packings. Liner 
wear became progressively worse. 


When the Engineering Department changed from 
the conventional material to J-M Moulded Packing 
Cups, service life of the packing was increased more 
than 8 times. Liner wear was greatly reduced. Re 
placement with the new packings was made in 1 6 the 
time. Packings could be easily installed for proper 
service, without special skill or experience. Satisfac 
tion with this application has led to the use of J-M 


© May 


Moulded Packing Cups on other boiler room equip 
ment and on presses in the Morgan Laundry plant. 


These precisior' moulded packings offer definite 
advantages over conventional types. Because they 
form a highly efficient seal, they contribute to im 
proved performance, lower operating and maintenance 
costs. For steam pump pistons, they are available in 
sets consisting of two cups and two followers, with a 
spacer. This pump cup set, J-M Style 80, is similar to 
that shown in the illustration above. 


Your Johns-Manville Packings Distributor 
can help you make the right selection for your appli 
cation, from Johns-Manville’s line of custom-made 
Piston Packing Cups. For complete details write him 
or Johns-Manville, Box 60, New York City 16. In 
Canada, 199 Bay Street, Toronto 1, Ontario. 


3/%| Johns-Manville PACKINGS & GASKETS 
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METROPOLITAN EDISON BOOSTS CAPACITY BY 240,000 KW! 





Latest $35,000,000 investment is protected by Permutit- conditioned water 


Sheathed in 
in reliability 
Statior 
Edison ¢ 


© protect 


Ditu 


pol ill 


VW r ¢ 





PRECIPITATORS turbidity f 
water from 700 to below 10 ppm in 


== A se 


4 f 


reduce 









a oe 
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Schuylkill 


one fast operation 










la@e oe 


— <=. 


Iver giant is the last word 


»oULNCT Metro 
selected 


juals that of 
ms. Permutit was 
t fro untreated Schuylkill 
hardnes up to 180 


| (yh) ' 
) or a ppm | 


iking su 


bearin cCooiny 


remove trouble-m 


water tor 


oning Headquarters for 


River 
purities 







Over 


oil coolers et Part ol 


filters and softeners 


pletely softened for more critical uses 


this 


wate! 


yocs on to 


comes out crystal clear 


Permutit 


and com 


You can get this same protection for your plant. We will 


be glad to supply he Ipful information on your particular 


water problems, Write today 


The Permutit Company 
New York 16, N y 


O475 J« ine Mance Street 


J : 
UTIT 


10 Years 


GRAVITY FILTERS remove final traces of suspended im 
using Anthrafilt to eliminate silica pick-up 





Dept. C-8, 


Montreal 


AUTOMATIC 
pletely softened water 
automatic 






440 West 


SOFTENERS 


Regeneration is 


12nd St 


or Permutit Company of Canada, Ltd 





saves time and money 









deliver 





Now watch combustion conditions 
every minute of the day 





... with RCA 
Industrial TV 


With RCA's new weter-cooled win- 
dow—you maintain continuous ob 
servation of flame conditions and ig 
nition—at the control panel—24 hours 
a day. High-detail picture eliminates 
the need for periodic observation of 


furnace and checking burner operation. 


Woater-cooled window can be in- 
stalled at top of furnace to observe 
tangential firing—in side of furnace 
to observe direct firing. High-capacity 
blower and pump unit can serve two 


windows 


Here's THE ANSWER to continuous, low-maintenance, 
fail-safe observation of furnace conditions. . . high-detail 
RCA Industrial TV (ITV-5A) and the new RCA water- 
cooled window. 

By using a high-efficiency circulating system, RCA 
has reduced lens temperatures at the camera below 
120° F —for stable, dependable camera operation. 


The RCA Industrial TV water-cooled window is a 
reliable tool for use by your operators for continuous 
remote observation of combustion conditions. RCA 
now offers this new revolutionary equipment as a com- 
plete, engineered package to power plants— plus instal- 
lation and maintenance service. 

FOR INFORMATION on RCA Industrial TV (Type 
ITV-5A), write Radio Corporation of America, Dept. 
H-187, Building 15-1, Camden, New Jersey. 





(IMOUSTRIAL PRODUCTS 


RADIO CORPORATION of AMERICA 


SHOGINEERING PROOUCTS CAMDEN, MJ. 


in Canede: RCA VICTOR Compeny Limited, Mentree! 
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View of inside of pipe, showing root beod. Note the highly uniform, crack-free surface obtained through use of K-Weld method. 


With today 8 operating conditions already approaching 
the limits of available power piping materials, the neces 
sity for expert fabricatir techniques cannot be over 
stressed. And it is here that the K-Weld* process 
Kellogg's unique welding method, has already played 
an important part 

For example, K-Weld was used throughout—both in 
the shop and in the field for the welding of austenite 
stainless steam piping for service at 1100°F and 2350 
psig on two 145,000 Kw units in Kearny Station of 
Publie Service Electric and Gas Co. of New Jersey 
It is also being employed in the critical piping for a 
similar unit at the Company's Burlington Station 

Main advantage of this new welding process lies in 
the fact that it assures complete penetration without back- 
ing rings. Their elimination precludes the possibility of 
crack propagation at the we ld root which would produc ¢ 
ultimate failure as a result of severe operating conditions 

An additional advantage is the elimination of the 
possibility of the backing ring breaking off and damag- 


OTHER | 


ing equipment. Furthermore the lack of a ring materi- 
ally reduces turbulence in pipes 
The K-\W ‘ ld process developed in Ke llogg ~ VW eld- 
ing and Welding Practices Group—entails the use of 
inert-gas are welding of the first pass with inert-gas 
under controlled pressure on the inside of the piping. It 
permits an average welder qualified for inert-gas are 
welding to obtain excellent results either in the field or 
in the shop. The K-Weld technique may be used on all 
power piping materials 
co ntal development work leading to advances 
in the art of fabrication is an important part of Kel- 
logg’s basic stock in trade. Many power station de- 


signers and utility companies also say it’s one basic 
reason why they time and again apecily Kellogg when 
critical power piping is the order 


New Power Piping Booklet Published... Send for descriptive 
literature about Kellogg's extensive facilities for assur- 
ing the highest quality workmanship. A section of the 
booklet is devoted to detailed coverage of the K-Weld 


prim rae, 


ABRICATED PRODUCTS include: Pressure Vessels Vacuum 
Vessels... Fractionating Columas.. . Drums and Shells 
Bends and Headers 


Heat Exchangers Process Piping 


Forged and Welded Fittings 


FABRICATED PRODUCTS DIVISION | 
M. W. KELLOGG 


euneee On 


PULLMAN 


one 
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uel Economy for 





EVERY SIZE OF 


Fuel economy is just as important for the small or medium-sized boiler plant as 
it is for the large plant. For any number or size of boilers, at any steam pressure 
and temperature, Hagan Automatic Combustion Control and Ring Balance 
Instruments Systems are designed to attain the maximum economy of fuel, 

The systems used in smaller plants need not be as elaborate as in the larger 
plants, but all must meet the highest standards of performance. 

Whether simple or more extensive, every Hagan system is the assembly of 
accurate and dependable units in a coordinated system requiring minimum 
maintenance, The fuel savings normally pay for the system within the first 
year. Subsequent savings are clear profit. 

Hagan engineers will be glad to show you how Hagan Automatic Combustion 
Control and Ring Balance Instruments can be fitted to your exact needs, and 


can save your fuel dollars. 


‘Wiikhliiniare 
Combustion Control 


: 


Ring Balance 
lostruments 
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BOILER PLANT 


Save fuel—and keep steam produc- 


tion costs down—by installing Hagan -— 4 
Automatic Combustion Control and a — 

Ring Balance Instruments 

in your boiler plant. 





it iL 






































HAGAN CORPORATION 


HAGAN BUILDING e« PITTSBURGH 30, PENNSYLVANIA 
HAGAN 
HALL Boiler Combustion Control Systems « Ring Balance Flow and 
BUROMIN 
CALGON Pressure Instruments . Metallurgical Furnace Control Systems 


Control Systems for Automatic and Aeronautical Testing Facilities 
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offers 





Reduce your steam costs. Get more efficient and safer boiler operation. 
Use one or more of these four Copes-Vulcan aids to offset rising costs 
of fuel, labor and maintenance. C « V + T offers a new approach 
to boiler control—with undivided responsibility from analysis to in- 
stallation—and service wherever needed for the life of the installation. 


evauGcas 


ra 
; 
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A aids to lower steam costs 


FEED WATER 
CONTROL 


Copes feeds exactly as needed to 
maintain correct water level while 
meeting steam demands. Three-, 
two- or one-influence systems are 
available for your specific needs. 
Control may be independent, or tied 
in with combustion control. Take a 
look at the newest three-influence 
COPES instrument-type feed water 
control system—Type 3-L, described 
in Bulletin 1013. 














COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 


REDUCING and 
DESUPERHEATING 


Copes Reducing Valves have ports char- 
acterized for specified flow and pressure 
conditions. Rugged construction throughout. 
Write for Bulletin 477-A. 


Copes Desuperhecters are self-contained, 
need no “extras” for installation. Tempera- 
ture control is accurate, even on lightest 
flows, because cooling water is fully con- 
trolled inside the chamber. Bulletin 405-C. 
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When Flexitallic Gasket Company 
pioneered the spiral-wound gasket 
construction in 1912, American 
Industry welcomed a new era in the 
sealing of flanged joints. 

The Flexitallic principle — a 
uniquely resilient construction 
made it possible to confine fluids 
safely at hitherto unheard of pres- 
sures and temperatures. 

Gasket materials have improved. 
Application knowledge has in- 
creased. But, Flexitallic design engi- 
neers are just as insistent today as 
they were then that each Flexitallic 
Gasket be exactly right for the job 
it is supposed to do . . . and keep 
on doing , 



































asket is engi- 
fic conditions 
ysical shock, 
ion, weaving and 
joint stresses. 


for Fiexitallic Blue 


BECAUSE THEY DARED TO PIONEER 


Spirally-wound V-crimped plies of 
required metal with alternating 
plies of proper filler results in a 
resilient gasket having character- 
istics of a calibrated spring. 
Flexitallic Gaskets are at highest 
efficiency when bolted up cold at a 
predetermined load. For all 
pressure/temperature ranges from 
vacuum to 10,000 lbs., from extreme 
sub-zero to 2000°F. For all standard 
joint assemblies. In four thicknesses 
for special requirements: .125”, 
.175”, .250”, .285”. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts., Camden 2, N. J. 
Representatives in principal cities 
Meat 
® 


SPIRAL-WOUND GASKETS 





*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC 
~y = into the metal spiral of every genuine Fliexitallic Gasket. Look 
it’s our exclusive blue-dyed Canadian asbestos filler 
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More Legislation for Air Pollution 
Control 


\n exploratory conference on intra-state air pollution 
problems was called by the Joint Legislative Committec 
on Natural the State of New York 
invitation of sorts was issued 


Resources of for 
Albany An 
to draw a good cross section of interests, but no public 


\bout 100 individuals repre 


August 5 in 


announcement was made 
senting all phases of the air pollution control problem 


made it their business to attend. One came from as far 
iway as California, others from Ohio and Pennsylvania 
(And the 


swcation Sé 


idopted by the State ol 


1 turnout in the middle of the 
Any 
New York could well set a pat 


reason for such 


ison is obviou legislative program 


‘ 


tern that much of the nation would follow 
ind comment one 
the 


Commissioner ol 


From the welter of pinion recom 


mendation stood out It was statement by Harold 
Keller, New York State 
We quote The Joint 


state Cooperation, from which the Committee on Natural 


Commerce 
Legislative Committee on Intra 


Resources stemmed, made a major contribution in the 


field of water pollution. It invited and received the co 
operation of industry, which proved conspicuously help 
Che Water Pollution Control Law 


idmuinisters this Law are a direct 


ful and constructive 

and the Board which 
result of this jommt effort rhrough this law, New York 
State has already made great strides in cleaning up the 
pollution of its lakes and streams. It has done so without 
iny undue hardship on individuals, communities or busi 
ness. I suggest that the problem of air pollution is a 
parallel one which might lend itself to similar treatment 


Then followed a five-step recommendation, namely 


| Establish some workable definition of air pollution 


so a study group can “‘inventory’’ chronic conditions and 


identifv source or sources in each instance 
4 Analyze the effects o 
lic health 


property and hazards to 


ur pollution not only in pub 


terms but lamage to real or personal 


iviation 


3 Study and identify local laws on air pollution as to 


their applicability on a state-wide basis 

| \nalyze the experience of other states and study 
their laws and agenct 

)». Correlate these investigations with others under 
way on inter-state problems since any New York metro 
politan area air pollutior urvey must recognize this 
ispect 

Che above five-step re« endation embodies a sober, 
well-studied approach to roblem whose eventual solu 
tion will unquestionably be a series of compromises 
How fair or how lasting these compromises will be de 


pends on how well grounded the studies are that prompted 
them 

We earnestly hope the New York legislators will 
ponder long over thi roblem and not act hastily In 
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the words of Mr. Keller *' I urge the constructive help 
of industry be solicited so that the end result will be a 
stimulant rather than a deterrent to the economy of our 
State."’ These are praiseworthy sentiments and we feel 
an excellent guide not only in framing any future air pol 
lution control laws but in administering them as well. 


Why Limit Engineering to Engineers? 


In the last decade engineering curricula in many col 
leges and universities have been broadened to include 
more studies in the fields of liberal arts. Many advan 
tages result from this arrangment. The engineering stu 
dent is required to think along lines other than his special 
ized technical interests. He has the opportunity to gain 
an appreciation of art and literature, to become ac 
quainted with the great leaders in political science and 
philosophy and to gain at least an introduction to the 
rapidly developing social sciences. All of this should be 
an aid to making the engineer of the future a better edu 
cated citizen 

But many engineering students, especially those at 
tending institutions having a number of professional 
schools, are prompted to ask whether a knowledge of 
technology would likewise be an asset to non-engineers 
Why not acquaint future lawyers, teachers and mer 
chants with engineering—its methods and its tmpact 
upon contemporary life? 

At least one university has recognized this need 
May Professor Jerry S. Dobrovolny presented a paper be 
the Illinois Academy of Sciences in which he de 
scribed a pioneering the philosophy 
methods of engineering which was offered to non-engi 
neers at the University of Illinois on two occasions last 
Here are some of the topics that were discussed in 


Last 


fore 


course in and 


year 
the course 
methods used in their solution; 


typical problems solved by engineers and 
a historical account of 
the development of engineering; and responsibilities of 
the engineering profession in social, economic and tech 
nical matters. 

Although only in its first year, this course has already 
proved of measurable utility to students in three fields 
future teachers who will have to counsel secondary -school 
students interested in engineering, students planning to 
enter government service, and law students who plan to 
specialize in patent or corporation law. It also has po 
tential liberalizing value for other non-engineering stu 
dents who wish to learn how technology has come to as 
sume its present importance and influence 

Engineering methods are of potential use to many who 
are outside the profession. It is to be hoped that this 
pioneering course at the University of Illinois will induce 
other engineering schools to introduce similar studies so 
that engineers and their methods will find wider under 
standing by students in many fields 


w 
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CHRONOLOGICAL STEPS IN MODERNIZATION OF STEAM GENERATION 
FORO MOTOR COMPANY, DEARBORN, MICHIGAN 


FIGURE NO | 
AT POWER HOUSE NO 


Fig. |—Above block chart shows how the major elements of 
the boiler roorm have been periodically improved to meet 
the plant steam needs efficiently 


Fig. 2—In addition to the boiler improvements water- 
treatment aids like sedimentation tank, left; ash handling 
equipment and silos, right, are going into service as needed 


Rouge Plant Modernizes Its Steam 
Generation 


The Rouge Plant of the Ford Motor Co., 
Dearborn, Mich., has consistently kept abreast 
of fuel-burning and steam generation progress 
since its construction in 1920. Here is the latest 
in a series of modernization steps, all within the 
original floor space, that will see the original 
equipment quadrupled in capacity with all but 
one of the original boilers replaced. 


TEAM generation is again undergoing moderniza 

tion at the world-famous Rouge Power Plant. The 

present program includes: (a) replacement of low 
pressure units No. 2, No. 4, and No. 6, with 600,000 Ib 
per hr steam generating units operating at 250 psig, 650 
F; (5) installation of dust collectors and fly ash and bot 
tom ash-handling equipment for all eight units, including 
600-ton fly ash and 150-ton bottom ash storage silos; 
a 200,000 gallons per hour hot lime 
process softener including filters, hot 
softeners, 1,500,000 Ib per hr thoroughfare type deaerat 
rhe 
engineering rhe 
Kuljian Corporation, engineers and constructors, Phila 
delphia, Pa 
Director, Plant Engineering Office, Manufacturing Staff 
of Ford Motor Company, Dearborn, Michigan 


(c) installation of 
system, zeolite 
ing heater, and low pressure boiler feed pumps 


and construction is being done by 


, under the supervision of J. A. MacAlarney, 


History 


The Rouge Power Plant, also known as Power Hous« 
No. 1, has always had greater steam capacity than any 
other industrial power plant. Fig 
logical steps in modernization of its steam generating 
Within thirty-five years, the most modern 


| portrays the chrono 


equipment 
industrial power plant of its time will have replaced all 
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By L. F. O’REILLY 
Project Engineer, Ford Motor Company 


and W. J. FADDEN, JR. 


Project Engineer, The Kuljian Corporation 


except one of its original boilers nearly quadrupling its 
original capacity; and all this accomplished within the 
same floor space occupied by the eight original units 

The original low pressure units, installed in 1920, were 
the largest ever built up to that time and were the first 
large units designed to use pulverized coal as the primary 
fuel. Although the original furnaces had solid walls, 
capacities of 200,000 pounds of steam per hour could be 
maintained. 

By 1925 Ford production hac increased considerably 
There was a tendency toward greater concentration of 
production at the Rouge Plant, so much so that raw ma 
terials were completely converted into the finished prod 
uct, which moved under its own power from the end of 
the line. With this increase in production 
power requirements climbed and the low pressure boilers 


assembly 


originally used for electric generation were in need of 
help to increase their capacity. The coal-burning capac 
ity was doubled by doubling the number of burners 
Next, lining the inside of the furnace with steam generat 
ing and steam superheating surface produced essentially 
a radiant heat boiler entirely independent of the original 
convection boiler. The remodeled units (four of the 
original units) were designed for 380,000 Ib per hr of 
steam but in practice, an actual peak evaporation of over 
500,000 Ib per hr was attained. The efficiency of the re 
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Fig. 3—Cross-sectional view of the first twin boiler installa- 
tion, a 600,000 lb per hr, 250 psig, 650 F design, now going 
in on the current modernization program 


modeled unit, as compared with the original unit, was 
raised from SO per cent to approximately 84 per cent at 
rated load. The new low pressure units (1954-1955-1956 
re placements) are to have an efficiency of 86.5 per cent 

By 1929, Ford production was again taxing the capa 
ity of the power plant.. But progress by this time per 
mitted a better solution than further remodeling of the 
remaining four original units. Two of the original units 
were replaced with high pressure units which, when com 
pleted in 1931, were the largest in the world. The two 
remaining completely original units were replaced in 1936 
and 1939, respectively, with again the largest capacity 
high pressure units in the world. 

Ihe steam generated by the high pressure units now 
supplies electric The 
generated by the low pressure units handles the balance 
of the plant needs such as driving the turbo-blowers, 


generation needs solely. steam 


process purposes, various plant uses, and building heat 


ing. An increasing demand for low pressure steam and 
the age ol the existing low pressure units, however, has 
led to the present replacement of three of these units 
It is contemplated that the remaining low pressure unit 


will be replaced with a high pressure unit soon 


lean 


senerating Unit No. 2 


Steam generating unit No. 2 has just been completed 
and is, at the time of this writing, ready for operation 
rhe steam generator consists of two Combustion Engi 
neering, Inc., two-drum bent tube boilers (so called twin 


boiler) installed over common water cooled furnace 


Each boiler feeds into a common dry drum which is con 
nected to separate superheaters, one for each boiler, Fig 
3. The superheaters connect in turn, to individual super 
heater outlet headers, then to a common desuperheater 
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Fig. 4—New boilers employ twelve coal feeders to the tan- 

gential burners, six to each side. Here is a close-up view 

of some of the coal feeders and drives. The feeders are 
located below the pulverized coal bunkers 


header. The unit is designed to operate at 250 psig pres 
sure and 650 F at the superheater outlet. 

A bank of burners in each corner fire tangentially into 
the furnace, Figs. 4 and 5. These unifs can burn pul 
verized coal, blast furnace gas, coke oven gas, and oil 
(future) individually or in any combination at one time. 
For combustion control purposes, only the combination 
of blast furnace gas and pulverized coal is considered. 
Bunker ‘‘C”’ fuel oil for future firing will be under auto 
matic combustion control. Coke oven gas, planned pri 
marily for pilot flame only, is used for warming up pur 
poses, however, and on week-ends to enrich the b. f. gas. 

Blast furnace gas pressure is normally regulated so 
that all other users in the plant get preference and the 
boiler house uses the surplus. Each boiler unit derives its 
supply from two 36-in. gas mains; each main, equipped 
with its own flow measuring orifice, gerves a pair of cor 
ners. A totalizing type meter records the blast furnace 
gas flow to the unit. The maximum gapacity of the unit 
when firing blast furnace gas is 500,000 Ib per hr of steam. 
Pulverized coal from the existing bin system is fed to 
the burners by twelve feeders, each driven by a 250-v 
variable speed, direct current motor Two primary air 
fans are provided, each using preheated air, and each 
equipped with inlet control damper and outlet shut-off 
damper. Primary air feeds into each pulverized coal fuel 
line immediately below each feeder. The capacity of the 
unit when firing pulverized coal is 600,000 Ib per hr. 

rhe steam generating unit has two double inlet type 
forced draft fans with inlet vanes for control purposes 
and remote manually operated outlet dampers for low 
loads. Heated air is partially recirculated to the forced 
draft fan inlets under the local regulation of manually 
operated dampers. The forced draft fans employ con 
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Fig. 5—Excellent construction view shows two of the four 
tangential burner assemblies with coal feed at top and blast 
furnace gas supply through side boxes 


stant speed motors tor drives and discharge into a com 
mon plenum chamber 

Iwo induced draft 
speed motors drive them 


fans are provided and constant 
Control is effected by inlet 
louver dampers. ‘The fans discharge into the base of the 
existing 168 ft high, steel stack supported on the roof of 
the plant Each steam generating unit in the 
provided with an individual stack 

Steam generating unit No. 2 carries two economizer 
tubular 


\erodyne type dust collectors 


two type air preheaters, and two mechanical 
One collection system is 
of both 


another for west halves), including cyclones, soot hopper 


provided for the east halves dust collectors 


and secondary airfan. Each secondary air fan discharges 


into the inlet of one dust collector. Each dust collector 
is provided with motor operated rappers and remote 
manually operated by-pass dampers. The dust collectors 
meet the requirements of the City of Dearborn, Michigan, 
a fly 


more than 0.2 gr per cu ft reduced to the design stack 


and are guaranteed as having ash emission of not 
temperature when firing 100 per cent pulverized coal 
rhe efficiency is expected to be 92 per cent with a pres 
sure drop through the collector of 1.6 in. of water 

rhe 


capacity with one forced draft fan, one primary air fan, 


steam generating unit can operate at reduced 


one induced draft fan, and one dust collector secondary 


air fan. However, both economizers, both air preheaters, 
and one half of each dust collector must be used 

Soot collected in the rear pass hoppers is reinserted 
with the use of soot ex 


into the corners of the furnace 


hausters operated by compressed air 
Combustion Control System 


Pulverized coal firing. The 
control system provides complete regulation of pulver 


automatic combustion 


ized coal supply, forced draft, primary air, and induced 
draft on the unit. The fuel supply and forced draft are 
controlled through the master controller in accordance 
with the steam demand as indicated by changes in the 
steam pressure 

Che forced draft control depends upon regulating the 
inlet vanes on the forced draft fans with remote manual 
secondary adjustment of the outlet dampers. The con 
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plant is 


Fig. 6—Exterior view of completed blast furnace gas duct- 
work shows operating floor push button station, coke oven 
gas control, center, and blast furnace gas control, right 


trol of the vanes is determined by the steam flow-air 
flow ratio to give maximum combustion efficiency 
of each induced 


[he control drive on the inlet louvers 


draft fan responds to changes in furnace draft so as to 
maintain a predetermined draft at a designated point in 
the furnace 

Controlling the speed of the individual d-c motor 
oper ited coal feeders regulates the coal supply Kach 
has its 
idjustment 
that they 


starting 


motor own field rheostat capable of individual 


however, these rheostats mount in a way 
ill can be operated by one control drive Ihe 
the 


groups ol two feeders can fire opposite corners of a pul 


controls for feeders are so arranged that 


verized coal elevation at the same time \ solenoid air 
valve operating on 250-v d-c for each coal feeder assures 
that in the event of current tailure the air supply to the 
individual air cylinder operated primary air valve would 
cut off and the primary air to the particular burner stops 
The primary air fans have their inlet dampers con 
trolled 
mined pressure regardless of the number of burners 
Blast furnace gas firing. the 


complete regulation of blast furnace gas supply, forced 


from the duct pressure to maintain a predeter 


Provision 1s made for 
drait and induced draft, in addition to steam pressure 
The methods of controlling steam pressure, forced draft 
and induced draft follow the same scheme and are applied 
on the same drives as for pulverized coal 

Blast furnace gas 1s controlled by adjusting the flow of 
24-1n 
\ shut-off damper adjacent to each 


gas through cight butterfly valves, each feeding a 
burner, Fig. 6 
burner to prevent flash backs is remote manually oper 
ated 


Varies, 


Since the blast furnace gas pressure to the plant 
butterfly 
feeding the unit, regulate and maintain a constant pres 


two 36-in valves, one in each branch 
sure prior to the control valves 

Coke oven gas firing. The air register for the coke 
oven gas burners requires manual adjustment for proper 
combustion based on an Orsat reading. This air setting 
must be changed if the set amount of coke oven gas is 
decreased or mecreased. One automatic pressure control 
valve is prov ided for each bank of coke oven gas burners 


Phe air operated combustion control system is capable 


of being partially or completely operated manually. 
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Fig. 7—Units No. 2 and No. 4 will have a common control 
room. First, or Unit No. 2 board, appears above as it looked 
during construction phase 


Steam I em perature Control 


For pulverized coal firing the operator sets the tilting 
ingle of the burners to produce as closely as possible the 
required temperature at the rhe 
two-element system then refines the adjustment of this 


superheater outlet 


temperature to accomplish the required exit tempera 
ture. For other fuels the two-element system completely 
controls the temperature of the steam leaving the super 


heaters The desuperheating unit is a steam-assisted 


spray type Vieasuring elements used to control the exit 
temperature are the steam flow and steam temperature 
in the boiler lead 

[wo desuperheater pumps, Fig. 8, furnish turbine con 
densate through a diaphragm motor operated control 
valve to the desuperheater on each of the three new low 
When the 


iutomatically 
header. 


pressure units demand for condensate falls 
recirculates from the 


Each desuper 


off the condensate 
desuperheater pump discharge 


heater pump has a capacity of 225 gpm at 375 psig dis 
( harge pressure 
It will be possible in the 


future, by the addition of a 


small amount of equipment, to control the temperature 
of the steam by tilting the pulverized coal burners auto 
matically 


i:lectrical Interlocking System 


Che forced draft 
upply interlock so that the following operation results 


induced draft, primary air and fuel 


i Failure of both induced draft fans stops both forced 
draft 
open. 
closing of its inlet louver and the stopping of its 


fans and leaves all dampers and vanes wide 


Failure of one induced draft fan results in the 
paired forced draft fan and the closing of its inlet 
vanes. The fans then automati 
cally adjust so that they can carry their maximum 
generator rating, and the 


remaining pair ol 
percentage of the steam 
fuel feeding rate automatically reduces to match this 
percentage 

For pulverized coal firing, failure of any one of the 12 
coal feeder motors automatically interrupts the power 
supply to a group of two feeders in which the defec 
primary 


tive feeder belongs. Failure of one of the 
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. 8—Boiler feed pumps, shown in the background, are for 
existing high pressure boilers. New desuperheater 
pumps appear in foreground 


air fans results in the closing of its outlet louver 
damper and shuts down two groups of coal feeders 
Failure of both primary air fans and all coal feeders 


shut down The automatic combustion control 


equipment, in case of one fan failing, automatically 


makes adjustments for the reduced firing rate to 
maintain safe and efficient combustion. 

For blast furnace gas firing, failure of the fuel supply 
produces a tight closing of all gas flow control valves 
and the closing of an annunciator circuit. Low pres 
sure alarm switches are provided and may be set at 
a predetermined low pressure. 

Failure of coke oven gas, as indicated by predetet 
mined pressure in the burner supply lines, auto 
matically shuts off the fuel and closes an annunciator 
circuit 

For all fuels, failure of both forced draft fans results 
in the shutting down of all fuel feeds, only one in 
duced draft fan, and both primary air fans if they 
are operating. Failure of one forced draft fan causes 
its inlet vanes to close and its paired induced draft 
fan to shut down and close its inlet louver damper 
The starting procedure follows; Either one or both 
of the induced draft fans must be running to permit 
the starting of their paired forced draft fans, After 
which time, for pulverized coal firing, the primary 
ur fans are started and subsequently after a 15 
second ‘time delay the coal feeders are started up in 
groups of two. When burning blast furnace gas, the 
fuel control valves are opened after the forced and 
induced draft fans are operating 

Primary air butterfly valves are paired with coal 
feeders so that the butterfly only 
when the paired feeder is running, and the valve will 


valve can open 
remain open for 15 seconds after the coal feeder is 


shut down 


Control Room 


Unit No. 2 and Unit No 
room, Fig. 7, as will Unit No. 6 and Unit No. 8. The 
boiler instruments, remote control switches and combus 


t have a common control 


tion controls are located on a vertical and a desk type 


panel. The control room, Fig. 7, is enclosed and is pro 
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vided with filtered air-—-future air conditioned. 
is fluorescent behind eggcrate ceiling. 

The control room also contains an intercommunication 
system which enables the control room operator to speab 
with operators at various elevations and positions sur 


Lighting 


rounding units No. 2 and No. 4 

The majority of control lines to and from the control 
room are carried in Armortube, groups of 6, 8 and 12 
lines within a protective, flexible steel covering 


Water Level Control 


Unit No. 2 has two separate feeds, each with a control 
valve operated by a three-element control system. Both 
feeds come off a 12-in. loop header system which serves 
all of the low pressure units. The boiler feed water con 
trol elements are boiler drum level (two elements), steam 
flow from boiler (common to both), and feed water flow 
to boiler (two elements). Water input is maintained in 
proportion to steam output and holds the level within 
of desired normal level 


plus or minus */, inches 


Chemical Feed 


One duplex chemical feed pump feeds sodium meta 
phosphate or sodium nitrate directly to the boiler drums 
Phe pump handles 0-20.58 gph at a discharge pressure of 
500 psig and is driven by a totally enclosed constant 
speed motor, The pump measuring cylinders, displace 
ment plungers, and so forth, are constructed of stainless 
A 125-gal chemical solution tank now has a dual 
propeller agitator for mixing chemicals and employs an 
automatic intermittent feed control system with adjust 


A copper cooling coil 


steel 


able feeding and flushing periods 
permits cooling the deaerated water used in flushing 
Eventually, each steam generating unit will have its own 
chemical feed pump and a common pump suction will be 


taken from two chemical solution tanks 
Bearing Cooling 


[wo bearing cooling water pumps supply cooling water 
to the fan bearings, ash conveyors and sample coolers for 
the complete Phese 
500 gpm at 300 {t discharge pressure and act as 


plant pumps have a capacity of 
emer 


gency hire pumps 


Ash Hopper and Screw Conveyor 


Steam generating unit No. 2 has a unique refractory 
lined ash hopper. In it a water cooled screw conveyor, 
protected from direct furnace radiation by a refractory 
shield, carries ash from the ash hopper to a crusher im 
crusher then discharges 


It was de 


mediately adjacent The ash 
the ash into a pneumatic conveying system 
cided to use this type of ash hopper and screw conveyor 
because the existing units are of the same type, and have 
proved very with low 
Parts are interchangeable on all units; therefore, 


Satisiactory very maintenance 
costs 
a minimum amount of spare parts need be kept on hand 


Nitrogen Purging System 


Inasmuch as nitrogen is a by-product at the Rouge 
Plant, it was decided to use this medium for purging the 
Purging of 


pur 


blast furnace gas lines in the boiler house 


these lines is not only necessary for maintenance 


poses, but occasionally a flash-back occurs in one of the 
blast furnace gas headers and must be snuffed out before 
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any great damage occurs. For this reason, a push button 
panel located near the main exit from the boiler house 
makes it possible to operate from this one point any of 
the solenoid valves required to purge any desired branch 
or header 

Five bottles, each containing 300 cu ft of nitrogen at 
high pressure, are racked and manifolded into a header 
From this header the pressure is reduced to 15 psig in 
two stages. A three-way solenoid valve feeds nitrogen 
through a water loop seal into a branch from the main 
blast furnace gas. Each branch (two per steam generat 
ing unit) has its individual rack of nitrogen bottles, pres 
sure reducing station, solenoid valve and water seal. In 
addition, the 15 psig nitrogen headers tie together and 
feed a solenoid valve on each blast furnace gas main as 
they enter the boiler house. For maintenance in the 
furnace or in the gas headers from the mains, special 
blanking plates are provided and are inserted on the boiler 
side of the 36-in. butterfly control valves adjacent to each 
Chen, these lines are purged with nitrogen before 
Water entering the loop seals dis 


main 
maintenance is begun 
charges through the three-way 
When a solenoid valve is energized, its correspond 
After a sole 
In the case 


solenoid valves to the 
drain 
ing loop seal is blown out by the nitrogen 
noid is energized it must be reset manually. 
of lack of nitrogen, water or steam can be used for manu 
ally purging the blast furnace gas mains. 

In addition to purging of blast furnace gas lines, pro 
vision is made to purge the coke oven gas mains. 


Structural Problems 


Installing a 600,000 Ib per hr steam generating unit, 
along with dust collectors, in the place originally occupied 
by a 200,000 Ib per hr unit, presented numerous structural 
problems. Loading of the existing building columns had 
to be kept within safe design limits and still keep founda 
tion loading below the maximum allowable. The existing 
foundation, fortunately, was a continuous mat having 
an approximate thickness of 9 ft, supported on ampk 
piling. Equipment selection not only involved cost as a 
major item but also overall weight 

To keep loading to a minimum it was decided to en 
close the induced draft fans with corrugated 
rather than extend the masonry building walls 
enclosure is equipped with adjustable louvres for ventila 


siding 


rhis 


tion purposes 

It was necessary to revise the existing pulverized coal 
bunkers to maintain proper equipment clearances. It 
also was necessary to provide small compartments in the 
sides of the bunkers so that the retractable soot blowers 
cain be properly operated. 

A divid'ng plate was added to separate the pulverized 
coal for unit No. | from that for unit No. 2. Chutes were 
added so that pulverized coal can be fed from either exist 
ing screw conveyor above the bunkers to either side of the 
divided bunker rhe gunite lining was replaced on the 
revised coal bunkers 

It was 
building columns, which are also used as boiler columns 
It was also necessary to replace the main bunker girders 
All structural changes and additions were accomplished 
while the adjacent units remained in operation 

Any modernization program that requires reyamping or 
replacement without a break in production puts a heavy 
stress on ingenuity and resourcefulness 


necessary to add wind bracing between the 
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lectricai Conclusion 


rhe forced draft, induced draft, and primary air fan Che replacement of the low pressure steam generating 
drives are all 2300-v, 3 phase, 60 cycle, squirrel cage, units (described above), along with the addition of dust 
constant speed motors having class B insulation. These collectors to all units, the new ash handling system, and 
units have across-the-line starters in the new 2300-v the new water treatment system for the low pressure 
metal enclosed switchgear having removable type air cir- units are all included in the present expansion program 
cuit breakers to modernize the power plant. This expansion, when 

The coal feeders have 250-v d-c adjustable speed mo- __ finished, will complete another chapter in the epic story 
tors, controlled from a new 250-v d-c circuit breaker and of the Rouge Power Plant, which until recently was the 
largest industrial power plant in the world and is cer 


Starter compartment 
All other drives are 440-v, 3 phase, 60 cycle motors, tainly the most famous. 

controlled from centralized motor control centers Editor’s Note: A most comprehensive set of controls was 
Che equipment table below indicates more of the de- furnished on the vertical and desk type panels shown in 

tails of operating requirements for individual larger elec- Fig. 7. The exact nature and a full listing of the in 

trical motors such as constant speed, variable or adjust dividual instruments were given but for space reasons they 

ible speed throughout the boiler plant are not presented here 


PRINCIPAL EQUIPMENT LIS1 


MODERNIZATION OF POWER HOUSE NO. 1, ROUGE PLANT, FORD MOTOR COMPANY, 
DEARBORN, MICHIGAN 


riy ium nitrate solution, 525 psig, 70 1 crew adjusted stroke length, stainless 
steel construction; '/4 hp, gearhead motor, totally enclosed, 3 phase 60 

t Combustion Engineerin Ime eyele, 220-v/440-v; stainless steel relief valve, strainer; 125 gallon steel 
control 


TEAM GENERA 


team Generating Unit 
Twin Boiler, 46,500 sq ft he ng surface; water walls, 19,220 sq ft heating tank with agitator; Hagan type EF automatic intermittent feed 
surface; furnace snme 10,400 cu ft D psig, design pressure, ar ystem; Hagan copper cooling coil, type B 
ranged for pulverized coal, blast furnace ga coke oven ga and oil ooling Water Pumps 2 (existing Union Pump Company 
tangential firing; tw n. dia upper steam drums, two 48-in. dia lower 100 gpm at 200 F, 8 ft NPSH, 3 stag centrifugal, horizontally split, 300 
is ! irum ft discharge head; 60 hp, 220.v/440-¥ 755 rpm, Reliance motor 
Blaw- Knox Construction Co 
W. K. Mitchell & Company 
*Piping Erection The Kuljian Corp 
Combustion Engineering, Inc *Hangers, Anchors and Support Grinnell Company, Ine 
oisson Packing & Rubber Co 
American District Steam, Ine 
c«hutte and Koerting Co 
Crane Company 


surface each 
Air Preheater per unit Combustion Engineering, Inc Chapman Valve Mfg. Co 
Henry Pratt Co 


One pass air, tubular type , ft heating surface each 
Coal Feeder 12 per unit Combustion Engineering, Inc hefier. Gross Co 
Type R duplex, at outlet erized coal bunkers; 2 and */, hp, 2000 Henry Vogt Co 
500 rpm, 250-v d-c, a t eed motor Ohio Injector Co 
Primary Air Fan, 2 per unit American Blower Corporation Beaumont Birch Co 
27,000 cfm each, 345 1 ‘ ize 6, single inlet s single width Ruggles-Klingeman Mig. Co 
Sirroco, 1200 rpm; | h v, 3 phase, 60 cycle, constant speed Edwards Valves, Inc 
Coon-De Visser Co 
Automatic Switch Co 
Leatherman and Co 
United Conveyor Corp 
rhe Parker Appliance Co 
Bailey Meter Company 
t Elliott Co., Ine 
Smith.Matthews FPdry. Co 
peed squirrel ca, ' Cha F. Guyon, Ine 
Induced Draft Fan t t American Blower Corporation Goon. DeViaeser Co 
58.000 cfm each 00 . " FP, #735, double inlet, */; double width Crane Company 
sirocco, inlet louvre tr m; 700 hp, 2300-v, 3 phase, 60 cycl I. Burack, Inc 
constant speed juirre ' Harry W. Taylor Co 
ot Blowers, per ur Diamond Power Specialty Cor Re 
ration 
Air-operated, sequentia rol room, steam blowing; 6 IK 
tractable, 8 n. GOB Dia in. GOB calorized units, for boiler *Pressure Switche 
and superbedter, 8 ( mits for economizer; 20 short r 


mud drums, one 

iperheater per unit Combustion Engineering, Inc *Fabricated Piping 

Elesco rolled nt pend t-type lesigned to raise temperature of steam 

to 650 I 
Desuperheater 

team assisted spray type gned to limit steam temperature to 650 I *Expansion Joints 
Economizer per unit Combustion Engineering, Inc 

Eleseco continuou ‘ i zontal tube type, 4500 sq ft heating *Valve 


squirrel cage motor 
Burners ombustion Engineering, In 
12 tilting typ t burner 8 blast furnace gas burner 
16 coke oven ga i purner all tangentially arranged 
unit, in four corn ! th hand-operated air-regulator 
Forced Draft Fan r unit American Blower Corporation 
96,000 cfm each, 4 K $486, double inlet, double width, in 


vane control, 1175 r , 10 $ phase, 60 cycle constant 


vere Copper & Brass Co 
Andrew Co 
iupply Co 

Deppmann Co 
Mereoid Corporation 

tracting units for furnace *Gas Welding Combustion Engineering 
Ductwork and Steel Casing Combustion Engineering, Inc *Welding Inspection ( Boiler Hartford Steam Boiler & 
Ash Hopper and Screw Combustion Engineering, In« *Radiographic Examination (Pipe Weld Industrial X-Ray Ine 
setting and Insulation t ct Combustion Engineering, I n« *Erection of Steam Generating Unit The Kuljian Corporation 
Electrical Switchgear General Electric Company *Demolition and Removal Existing Unit Cuyahoxa Wrecking Co 
Motor Starters, 12 Electric Controller & Mfg } *Rigging Boiler Parts Darin and Armstrong, Im 
Motor Control Center lark Controller Company *Fresh Air Ducts (Sheet Metal Work Van-Truer Co., Ine 
D-c Cireuit Breaker and ‘ " Westinghouse Electric Comp y *Roofing and Sheet Metal Work whreiber Roofing C: 
Auxiliary Relay Pane llen-Bradley Company *Miscellaneous tron Work Allied Steel and Conveyor 
Desuperheater Pump Recir tem. Bailey Meter Company *Guniting Coal Bunker Hanna, Zabriskie & Daron 
moke Density Recorder Bailey Meter Company Electrical Installation Harlan Electric Co 
lemperature Recorder Bailey Meter Company *Piping Insulation Armetrong Cork Co 
Oxygen Recorder, | per t Bailey Meter Company *Corrugated Siding and Louvre W. Biddle Walker Co 
Draft Gages Bailey Meter Company Filtered Air System (Control Room pitzley Retemier Sheet Meta 
Company Metal and Glass Partitions (Control Room).E. PF. Hauserman Co 
Company *Structural Steel (Fabrication Max Corchin & Son 
Company Combustion Engineerin Ine 
Compan *Bunker Steel (Fabrication Max Corchin & Son 


team Pressure and Tempera é ler Bailey Meter 
Flow Meters Bailey Meter 
Feed Water Regulator and Bailey Meter 
Combustion Contro Bailey Meter 
Boiler Instrument Pane Bailey Meter Compan *Structural Steel and Bunker Steel (Ere« 
Desuperheater Feed Pum Byron Jackson tion The Kuljian Corporation 

5 gpm, 375 psig dischar ntrifugal, 4 stage flooded suctiot Aluminum Ceiling Panels (Control Room) EB. H. Cantile Sales Co 
180 F condensate OO hy ‘ H0 cycle, totally enclosed fan c« *Paint Durako Paint & Color ¢ 
K. I. du Pont de Nemour, In 
lilton Roy Company Alchrome Paint Product 


motor 
Chemical Peed Pumps and 7 


Duplex, each cylinder 20.8 odium metaphosphate and. sod gine m The Kuljian Corporat i« 


* Refers to Unit No. 2 only uppliers of contractor 
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for the man 
considering 


a PACKAGE 
BOILER 


new all-electric 
METERING TYPE 
PACKAGED CONTROL 
by HAYS 


Now available for all makes and sizes of water tube 
type package boilers is the new all-electric, meter- 
ing type Hays packaged control. 


Metering type control provides maximum com- 
bustion efficiency regardless of the fuel burned 
because it actually meters the fuel flow and air flow, 
and automatically maintains the desired ratio. No 
adjustments are needed when changing fuels or oil 
burner tips. 

All-electric operation includes not only safety 
devices but also steam, fuel, and air controllers and 
valves—-uses only the normal source of AC voltage. 
No compressed air is required. 

Fully automatic, safe and reliable operation is 
assured because Hays maintains the same indus- 
trial quality built into the largest utility combus- 
tion control system and it is factory tested before 
shipment. 

Complete package in one simple and inexpensive 
to install panel board. 

Write today for fact-filled Bulletin 53-1088-239. 
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MICHIGAN CITY, 1, INDIANA 


Automatic Combustion Controt 
Boiler Panels + co Recorders 
Verifiow Meters and Veritrol 
Ges Anolyzers * Draft Gages 
Combustion Test Sets 
Electronic Oxygen Recorders 
Electronic Flowmeters 
Electronic Feed Water Controls 
Miniature Remote Indicators 
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cern about air pollutior 


importance of removing ! ish 
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Fig. l1— Photomicrograph of sample of pulverized coal 


ash chosen as standard 


fly 


2—Photomicrograph of fly ash from spreader-stoker- 
fired boiler furnace 


Fig 


A Comparison of Size-Consist 
Determinations of Duplicate 
Samples of Fly Ash 


By W. C. HOLTON AND DANA F. REYNOLDS, JR. 


Battelle Memorial Institute 


Size-consist determinations were made 
by four independent laboratories on a total 
of eight duplicate samples of fly ash and 
the results were compared. This com- 
parison showed that the maximum devia- 
tion from the average of the percentage 
undersize for the two samples analyzed 
by each laboratory was usually less than 
10 percentage points. The terminal veloc- 
ities calculated from the data reported 
showed a difference of about 25 percentage 
points between the limits in the amounts 
of material settled at any given terminal 
velocity. The variation in particle sizes 
was of the same order. It would be ex- 
pected that the correlation of results ob- 
tained in a single laboratory, or those 
found by different laboratories analyzing 
duplicate samples, would be better than 
was reported. The lack of agreernent in- 
dicates both the difficulty of the analytical 
methods and the need for better instru- 
mentation in this field. 


ol d 


long been of consi 


HE accurate determi n of the size consist 


mall parti le 


containing s 


able importance in many industries. Increased « 
i resulting stressing of 
flue 


ration ol 


Irom 


rases 
RASS, 


Ste 


yerie 


1954 


ust 
ler 
on 
the 
has 


aim 


and for the design of equipment used in power generation 
to devote more attention to the physics of small particles 
The growth in the and 
spreader-stoker-fired plants has complicated the problem 
of collecting particles of fly ash in the subsieve rang: 

he techniques developed by metallurgists and others 
concerned with the determination of the size consist of 
extremely fine dusts and powders have thus been studied 
by engineers in the power field in an attempt to provide 
better equipment for the control of air pollution 

The many recent advances in the design of dust col 

lectors have improved efficiency almost to the maximum 
for the collection of particles larger than 44 microns (325 
mesh With the attainment of this goal, more attention 
has been focused upon the improvement of collection 
This problem has 


use of pulverized-coal-fired 


efficiency for particles of smaller size 
also been of importance because the use of more suspen 
sion-burning devices and of lower grade coals of finer siz 
consist has produced flue dusts containing greater pet 
centages of subsieve material than previously 


\s more determinations were made of the size consist 
of fine particles of fly ash, some of the inherent difliculti« 


of the Variations in 


reporte d 


common methods were discovered 
size consists of fly ash from various types of 
combustion equipment caused concern on the part of 
those engineers responsible for the design and the opera 
dust collectors 
common understanding of the problem 


In an attempt to develop a 


tion ofl 
involved and the 
being used for the determination of subsieve 
Coal Re 


two meetings of representatives of dust-collector manu 


technique 


ize consist, Bitumimou earch, Inc., sponsored 


problem 
1) ill 
dupli 


facturers early in 195 Recognizing the bas 


of the 
part le 


accurate determination of size consist of 


these representatives agrec 1 to analyze 
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cate samples of fly ash which were to be provided by Bat 
telle on behalf of BCR 
program were the American Blower Corporation, Prat 
Daniel Corporation, Research Corporation, and Western 


Companies participating in this 


Precipitation Corporation 


Techniques for Subsieve Analyst 


No report covering work of this type could be complete 


without the inclusion of some background material on 


the various methods used in determining size consist 
Kach of the methods used requires a lengthy discussion 
for full coverage of all of the variables in 
volved, but this material has been presented in the tech 
nical literature brief 


sented here of the more important methods in use today 


mmnp rtant 


Pherefore, discussions are pre 


in order that the reader may keep these details in mind 
when evaluating the results reported 

Phe authors have not had first-hand experience with 
all of the 


may reflect this lack of familiarity 


methods deseribed here; hence, the discussions 

Inasmuch as the ex 
perience of the writers has been limited to a few devices, 
recommended 


no one of the methods described can be 


rhe need for an evaluation of existing methods is dis 
cussed later in this pape 


SEDIMENTATION 


Of all the available methods for determining size con 


sist of small particles, sedimentation is one of the most 


basi In theory, the process is much simpler than others 


reported here The determination of size consist by 


sedimentation requires first the choice of a liquid that 
will completely disperse the particles. Inasmuch as the 
method requires that each particle settle in the dispersing 
liquid independently of all other particles, it is important 
that no particles agglomerate. It is also important that 
each particle be thoroughly wetted over its entire surface, 
both external and internal (in the case of cenospheres), in 
order that the effect of minute air bubbles be eliminated 
the fly ash and the 
true specific gravity of the dispersing liquid must be de 
Here fly ash, the 


factor of complete wetting of the external surface is im 


The apparent specific gravity of 


termined accurately again, for the 
portant for accurate determinations 

After the dispersing liquid is chosen and the specific 
gravities of the liquid and the fly ash have been deter 
mined, the experimental technique is relatively simple 
Although various types of apparatus are used for the de 
terminations, the basic problem is that of measuring the 
time required for a sample to settle a known distance in 
Stokes 
gravity of the 


the liquid Law related the settling velocity to 


the specific particles and to that of the 


liquid, to the viscosity of the liquid, and to the equivalent 


diameter of the particle. Knowing the settling velocity, 
the equivalent particle diameter can be calculated 
Sedimentation analyses usually report size consists in 
a relatively wide band. It is common to report the re 
sults of such analyses as percentages in the ranges of 0 
to 10, 10 to BO, 1) to 44 microns 


variations in equivalent sizes requires relatively 


Obtaiming small 
little 
accuracy of the determinations will 


and 


time, however Ihe 
increase as the number of times that a given sample ts 
allowed to settle in the dispersing liquid 

hus, it can be seen that the determination of size con 
sist by sedimentation, though convenient, suffers from 


the following disadvantages 
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Necessity to use a liquid that will effect complete 
dispersion and wetting of the entire sample for 
accurate determination of size consist 

Results are commonly reported in rather large size 
ranges, but could be 
with little extra effort 

currents caused by 


reported in small ranges 
Sonvection temperature dif 


ferences and turbulence introduced as a result 


of improper technique can result in errors 


\rkR-ELUTRIATION DEVICES 
Roller 


locu 


An example of an air-elutriation device is the 


Analyzer. In operation, a sample of fly ash (about 
cm in volume) is accurately weighed and placed in a [ 
tube which is connected to an air source and to a mechani 
cal typ dust collector Phe 
through the | 


value desired: 1.e., 


velocity of the air blowing 
tube and over the sample is first set for the 
that that float 


the smallest size fraction which is to be 


lowest velocity will 


off the dust of 
[his air stream is passed over the sample, 


tube, for 


measured 
which is mechanically agitated in the U 
period of time (usually 30 min), after which the elutriated 


i given 


sample is removed from the collector and weighed. The 
procedure is then repeated using a higher velocity corr: 
sponding to the settling velocity of the next larger frac 
tion desired. The blowing cycle and the removal of the 
collected sample are both repeated until nearly all the 
sample has been blown out of the U-tube 

The advantages of the Roller Analyzer are, 
with 


first, sim 
plicity of operation, and, second, the eas« which 


size consists in a band as narrow as 5 microns can be ob 


tained. The following disadvantages of the device must 


be note d, however 


Necessity of cleaning the apparatus thoroughly 
after each blowing cycle to remove and weigh 
the extremely fine particles of dust 

Each size fraction requires 30 minutes to analyze 


(nother elutriation device is the Infrasizer, which was 
originally developed for the determination of size consist 
in metallurgical testing. It has since been applied to the 
analysis of particles of many types, and has been used 
successfully for the determination of size consist of fly ash 
Che Infra 


sizer is a laboratory batch instrument for splitting sub 


lo quote the manufacturer's catalogue, 
sieve size powders into seven products, graded according 


to the settling rate of the particles in air. This is ac 
complished in six cones in series through which air is 
The sample is 
placed in the first (smallest diameter) cone. The top of 


bottom of the next by rubber 


passed at an accurately controlled rate 


this is connected with the 
tubing, and so on from cone to cone. The cones are mad 
of hard stainless steel, and the diameters at the top vary 
as the square root of two 

In operation, the sample is first dried thoroughly in an 
oven and weighed. The filter bag through which the air 
escapes from the last (and largest) cone is also weighed 
As noted above, the sample is then placed 


\ constant flow of dried air is 


before the test 
in the first (smallest cone) 
maintained through the Infrasizer for the desired length 
of time Che time factor is important; too little time 
will not allow a good separation of the sample, but, on 
the other hand, the separation will not be theoretically 
As a compromise, a period 

\t the end of the test, the 


complete in any finite time 
of one hour 1s usually chosen 


August 1954--CO MBUSTION 





: - 2 


Fig. 3—Photomicrograph of hollow spherical particles of 
fly ash from standard sample 


filter weighed 


The size consist of the particles in each of the products 


product in each cone and bag is 


must be determined by microscopic count. The average 
micron size of the particles in each of the seven products, 
together with the weight percentage of the material col 
lected in each of the cones, then gives the size consist of 
the sample 

The Infrasizer is not designed for, and hence will not 
give, a sharp size separation. For example, assume that 
the average size of the product from the sixth cone was 
Both the fifth cone and the filter bag would 


This overlapping 


20) microns. 


also contain some 20-micron material 


of sizes 1s not serious for the usual application of the Infra 


sizer to metallurgical work, but limits the use of the in 


strument for very accurate size-consist determinations 


CENTRIFUGAL CLASSIFIER 


his device is relatively new in this country, having 


been first introduced in Sweden. The operation of the 


machine is described in the catalogs of one manufacturer, 
but no references have been found in the technical litera 
that evaluate the performance of the machine 

ty pe 


ture 


One classifier of thi operates as a combination 


centrifuge and air elutriator Che velocity of air through 


the machine can be adjusted by the insertion of various 
the entire sample is introduced 
and to the of the 


major part of the machin 


spacers In operation 
into the 


spinning 


center of the machine outside 
disk 
The air-flow direction is 
Only the particles having 
less than the 


air stream and be 


which is the 
then reversed by 180 degrees 
terminal velocity equal to or 
follow the 


lin the pan on top of the disk 


velocity around this turn can 
collect 
Having determined the weight of the sample in this first 
remainder of the sample is put through the 
velocit 


tained by replacing a small sj 


size range, the 


machine at a lower Chis lower velocity is ob 


icer element Che process 


of running a sample through the machine can be repeated 
up to eight times, each time with a different velocity, to 
obtain a complete size-consist determination 

stand 


It is obvious that thi iratus 18 a secondary 


ard, and must be calibrated against standard 


(usually 


a primary 
sedimentation analysi fhe manufacturers 
that, ilibrated 


analysis, the reproducibility i 


once with a sedimentation 


advertise 
excellent. Obviously, the 
d as being one of the weak 


of the 


calibration can be construc 


nesses of the apparatus, in view difficulties in ob 
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Fig. 4—Photomicrograph of crushed hollow spherical 
particles of fly ash from standard sample 


taining reasonably accurate sedimentation analysis data 

Che chief advantage of a classifier of this type is that 
it does not require a skilled operator and gives a complet 
analysis of eight fractions in about two hours, 
Microscopic COUNT 

One verification of the size consist of a sample as deter 
mined by any of the means described previously can be 
obtained from a microscopic count. It is significant that 
the samples analyzed in this work were so 
counted. Yet this system is really a primary standard 

A microscopic count is performed by placing a sample 
on a microscope slide and actually measuring the size of 
the individual particles with a cross-hair and vernier 
attachment. A modification of the system is to project 
the field upon a screen so that the particles are enlarged 
to a greater magnification for more ease in counting 

The time required for performing a microscopic count 
is the chief drawback to a more extensive use of the pro 
Most laboratories feel that the 
greater accuracy which can be obtained through the 


none ol 


cedure commercial 
microscopic count is not warranted by the time required 
It is unfortunate that no comparison between the results 
here reported and a microscopic count can be made to 
obtain a more thorough evaluation of these methods 

A serious disadvantage of this system is that only a 
plan view of each particle is obtained. Both the drag 
and mass of the particle calculated from dimensions 
obtained from a plan view can be seriously in error if the 
particle has an odd shape 

Another factor is that specific gravity must be meas 
ured to make the Phis 
requires the choice of a dispersing liquid that wets all the 


microscopic count results useful 


surfaces of all of the particles 
Selection of Samples of Fly Ash 


Che main criteria for the choice of fly ash to be used as 
a standard would logically be first, an unlimited supply, 
and second, relatively uniform size consist over a period 
ash taken from the electro 
Detroit 
pany's power plants would naturally meet the first re 


of time. Pulverized-coal fly 


static precipitators at one of the Edison Com 


quirement. Material from this source has also been r 
ported’ to maintain a uniform size consist 


VYellott, J. I Kurning 


Gas Turbine Pr 


Broadiey, P BR and Buckley, | D Coa 
Midwest Power ( 


onference 
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rABLI IZ} Oo I OF DUPLICATE SAMPLE 
shoratory 4 
Equivalent particle diam = micror 
Less than 10 20 
Greater than 10 
ample No. 1 “if 5 ¢ 
ample No. 2 yO 17.4 


mumple No. @ 
ample No. 10 


Average 23 if 
Maximum deviation from average, per cent ‘4 5 
Equivalent particle diam, micron 10 20 


Amount of sample smaller than specified diam, per cent 2.4 65.45 


Laboratory 


Equivalent particle diam. micron 





Less than tf “4 
(,reater than tf 
ample No. 5 15 11.0 
ample No. f ‘0 12.0 
ple No. 7 
ample No. 8 
Average 4.4 11 
Maximum deviation from average, per cent 7.0 43 
VK quivalent particle diam, micron sf " 4 
Amount of sample emalier than specified diam, per cent ‘3 15.8 


Fig. | 1s a photomicrograph (magnification 40) of a 
sample of the Detroit Edison fly ash which was chosen as 
a standard 

Fig. 3 shows some of the lighter material contained in 
this fly ash, which was segregated by floating on acetone 
his photomicrograph was also taken at a magnification 
of 40 It is evident from this picture that the light 
particles which floated on the acetone are spherical 

Fig. 4 is another photomicrograph, at 100, showing 
particles of fly ash which were deliberately crushed to 
show that the particles were hollow and could thus be 
accurately called cenospheres. Both Figs. 3 and 4 illus 
trate importance of wetting the inside 
surface of the 
order to obtain accurate determinations of both specif 


graphically the 
particles, in the case of cenospheres, in 
gravity and size analysis 

Fig. 2 presents, for comparison with the above three 
fly ash from a 
comparison olf 


figures, a photomicrograph (at 40) of 
spreader-stoker-fired The 
this sample with the photomicrographs of the pulverized- 
coal fly 
proper installation of dust collectors on spreader-stoker 


installation 


ash is of interest because of the importance of 
fired boiler furnaces 

\ total sample of approximately 
from the Detroit Edison Company, through the courtesy 
of W. A. Carter, for the selection of duplicate samples for 
this work. ‘This sample was placed in a barrel which was 
tumbled and rolled to obtain thorough mixing. Eight 
one-quart cans were filled from the top four inches of fly 


100 lb was obtained 


ash in the barrel. Two cans were sent to the laboratories 
of each of the four dust-collector manufacturers partici 


pating in this program 


Size-Consist Determinations 


Results of 


lable | presents the size-consist data reported by each 
of the These data are 
presented in this form chiefly 


four participating laboratories 

to show 
obtained between the size consists of the two samples 
Table 1 shows the 
deviation from the average percentage undersize for each 
Che fact that this maximum deviation 


the agreement 


furnished each laboratory maximum 
pair of samples 
is less than 10 per cent for most samples indicates either 
that the samples were good duplicates or that the tech 
niques used yield moderately reproducible results 

Fig. 5 is a plot of the equivalent particle diameters as a 
iverage percentage undersize, the data 
Table 1. This figure shows that the 


function of the 
being taken from 
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OF FLY ASH ANALYZED BY FOUR LABORATORIES 
B 
7 0 20 ww 0 mm 
14 7 0 ( 4 40 0 
‘ ) 
) 0.7 
2. H 24 7 Ta Rg 7 gf 
0) 7 15 7 4 ae ; > 8 
00 0 4.7 4.0 7.7 14.7 - 9.1 7.2 
& a0 ; 4.0 1 4 9.1 2.2 I 4 44 '4 
7 10 s a0 ”) 0) “oO 
0 51 0 37-7 7 ,.4 74.1 83.7 92.5 
< D 
; s1.5 0 20 
"5 4 15.3 4 10 20 
$3 21.2 78 
43 20.8 wm 0 
2 24.4 20.9 24 
35.2 0 7 1) 6 23.4 
44.4 1.0 20.9 32 7 ‘ ny 8 23.9 
09 0 3 79 a 4 1.0 
$ 41 ) 0 0 
iv 70.1 7 ; 6.1 
data as reported show a spread of some 25 percentag: 
points. This is not too surprising when it is considered 


that the data as plotted were obtained using dispersing 
liquids of different specific gravity and were based on 
different determinations of the specific gravity of the fly 
ash. Fig. 5 illustrates the importance of making com 
parisons of this type only when all data are adjusted to a 
common denominator 

In order to adjust these data, it is necessary to refer 
to Stokes’ L: 


iw, which is usually written as 


. Jor (d, ad 
; On 
in which 
| terminal velocity, cm per sec, 
g gravitational constant, cm per sec’, 
r equivalent radius of particle, cm, 
d, density of particle, g per ml, 
d, density of dispersing liquid, g per ml, 
n viscosity of dispersing liquid, poises 


The problem of adjusting reported data is simply} that 
of calculating the size of particle that will have the same 
terminal velocity as that of a particle of a different den 
sity. For particles with the same terminal velocity in a 


given dispersing medium, it will be seen that 


Assigning the following additional subscripts, 


t values based on true specific gravity 
a values based on assumed specific gravity, 
the above proportionality nay be expressed as follows e 
a dy: d, >= Fr d, . - d; )! 2 


From this, 


lable 2 shows the specific gravity data reported by 
each of the laboratories for both the fly ash and the dis 
persing liquids used. It that the 
fly-ash specific gravity determinations varied from 2.1 to 
2.378 


iS interesting to note 


Equivalent particle diameters were arbitrarily 


adjusted to a specific gravity of 2.0. The adjusted parti 


; 


cle diameters reported in Table 2 were obtained by using 


August 1954—-COMBUSTION 





GRAVITY DETERMINATION ND PARTICLE DIAMETER ADI rED TO SPECIFIC GRAVITY OF 2.0 


7 
2.3067 

0.821 
5 


10 
20 


n specific gravity 


the formula above. Inasmuch as the size consists as de suspension at various velocities for three determinations 
termined by screening would not be affected by the Data for Fig. 7 were obtained by calculations from test 
specific gravity adjustment, these data are not included information reported by the manufacturers, The curves 
Fig. 6 presents a plot of the average percentage under- for Laboratories C and D, respectively, were computed 
size (as reported in Table |) as a function of the adjusted by an adaptation of the equation for Stokes’ Law. 
equivalent particle diameters shown in Table 2. Com 
parison of Figs. 5 and 6 shows that the effect of adjusting Significance of Comparison of Result Reported 
particle diameters was to shift the curves downward \s previously pointed out, the good agreement ob 
while slightly reducing the spread of the points tained by each laboratory on the size consists of the two 
samples analyzed indicates good analytical technique 
and confirms the validity of the method of obtaiming the 
Dust-collector manufacturers have long recognized the original duplicate samples. The reproducibility of the re 


lerminal- Velocity Comparison 


importance of determining terminal velocities for samples — sults is satisfactory with existing techniques and equip 
of fly ash. Most persons not closely associated with the ment when used in one laboratory 
field have usually thought of the problem of collecting The importance of correct specific gravity determina 
fly ash from the standpoint of the size of the particles in- _ tions for both fly ash and liquid has been discussed in this 
volved rather than the primary variable of terminal report. This must be stressed, however, because of the 
elocity \ comparison of the terminal velocities difficulty in making these determinations. The choice 
obtained by the laboratories participating in this program of a liquid which will effect complete dispersion of the fly 
is thus in order ash is often a major problem. For example, in perform 
Fig. 7 shows the variation of the amount of fly ash in ing sedimentation analyses on a spreader-stoker fly ash 
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Fig. 5—Average size consists of duplicate samples of fly ieee size consists of duplicate samples of fly ash 
a 


analyzed by four laboratories (from Table I) justed to common specific gravity 
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Fig. 7—Percentage of materia! in suspension as a function 
of terminal velocity for three analyses 


at Battelle (with a different imple than that used in the 


work here reported), some 40 liquids were tested, none of 
suitable It 1s difficult 
wetting of all of the 


parts les is being obtained | 


which was olten to determine 
surfaces of the 
at Battelle 


me liquid can be regarded as the universal 


whether complet 
x perience madi 
cates that no « 
dispersing agent, but that each sample of fly ash must be 
tested with a number of liquids in an attempt to find one 
that the 


accurate 


Even then there ceno 
filled to re 


Che difference between the curves of Fig. 6 cannot be 


suitable iS no assurance 


spheres will be sult in an analysis 
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attributed to alone, how 


It can be shown that a recalculation of equiv 


variations in specific gravity 


ever alent 
particle diameter based on the range of specific gravities 
possible for both fly ash and liquid will shift the size con 
slightly hus the 


of determining size consist must be re 


sist plots only basic theories of these 


method examined 
to find 
Stokes’ Law 


pherical parti les In the 


an explanation for the wide divergence in results 
for solid, 


logical 


was derived mathematically 


absence of a more 


assumption, this law has been used without modification 


for the determination of settling velocity of heterogens 
ous part le Laboratory ex perience has shown that 
Stokes’ Law yields accurate and reproducible results when 
dealing with solid, spherical particles. Yet fly ash can 
be considered only a heterogeneous mixture of solid 
spheri il parti les hollow spherical particles, coarse 


broken 


is well shown in the photo 


irregularly shaped lace-like particles, hollow 


spheres, and the like This 
micrograph of Fig. 4 
from this 


rhe most significant observations resulting 


study are probably those connected with the interpreta 
Although the shape of the three curves is 
the spread between the curves is disturbing 
a difference 


amount of material 


tion of Fig. 7 
the same, 
For a given terminal velocity, Fig. 7 shows 
of about 20 percentage points im the 
settled a significant difference 
if a collector 
of the 


so built 


Chis would certainly be 
designed on the basis of either 


It would appear that a collector 


were being 
extremes shown 
and operate in 


would either be underdesigned, 


efficiently, or be overdesigned at a needless expense 

It should be pointed out that it 1s more important to 
obtain the terminal velocity of particles falling in air 
rather than to perform sedimentation determinations in 
a liquid and convert the results to determine terminal 
that much work 


correct deter 


velocity in ait It ss evident more 
to be find the 


velocity 


needs done to method 


mining terminal 


Concluston 


Che work reported may be summarized as follows 
Dh 


percentage 


maximum deviation from the average of the 
for the 


generally 


undersize two samples analyzed by 


laboratory less than 10 percentage 


Chis indicates that reproducibility of 


each was 


points results 


within a single laboratory naturally increases with the 


size consist of the particles, and that laboratory work wa 
carefully done 


2 Specific as reported by 
the four This 


rather wide spread points out the difficulties in perform 


gravity of the fly ash used, 


laboratories, varies from 2.1 to 2.378 


ing this determination 
\ comparison of terminal velocities calculated from 
data reported showed a difference of about 25 percentag« 


between the limits in the amounts of material 


settled at 
particle sizes, which were calculated from terminal veloci 


pots 
any given terminal velocity The variation in 


ties, was of the same order 


t Phe degree of ag 
the difficulty of performing sub-sieve size-consist deter 


reement of the data indicates both 


minations and the need for improved instrumentation 


Future Work 
Che results of this work indicate the need for further 
study of the problem of obtaining accurate size-consist 


determinations of fly ash 
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Case History of an 850-psig Topping 
Turbine Installation 


By H. R. EMERY and P. L. NELSON 


St. Regis Paper Co. 


Steam and power generating equipment 
in many of the older pulp and paper mills 
in the country is obsolete, inefficient and 
approaching the end of its useful life. 
The modernization of a typical old steam 
power plant at the Deferiet mill of the St. 
Regis Paper Co. is discussed. The case 
history covers: (1) the original steam plant 
and previous changes made in it, (2) engi- 
neering studies preceding the actual in- 
stallation, (3) equipment installed in the 
new steam power plant, (4) preliminary 
operating problerns encountered, and (5) 
present-day operating costs of the new 
power plant. 


HE Deferiet, > 


Regis Paper Co Thi 


the original mill of the St 
mill, completed in 1901, 
ers of that day 
Installed 


with 


ill i 
was 
described in the newspap 
st 


asa ‘‘gigantic 


manulacturing institutior equipment in 


cluded four widths from 
90 to 145 in 
Watertown 
five 


reciprocating 


paper machine Varying 
Che boiler house contained twenty 100-hp 
Works boilers 


Four Watertown Engine Co 
illl el 


Iron grouped in batteries of 
300-hp 
installed in the engine 
mitted by belt and lineshaft 


00-light generating units were 


ind hand fired 
ste 


i 
gines wert 
room, their power being 
to the 


installed for electri 


tran 


machines Phree 


power, these being driven through 


1 Top drive either by‘ team engine or water powe! 


Previous Change Steam Power Plant 


Che mill started up and operated on the above-listed 
team and power equipment until 1913 when two 610-hp, 
installed 
installed, 


1Z7e 


1) psig, Sterling-type, stoker-fired boilers were 
In 1915 
Nos. 5 and 6 in 


ind type of Sterling boiles 


t boilers were 

921: the 
Of the 20 original Watertown 
Iron Works boilers installed in the till in 
as bark, the 
junked 


Nos } and 


in battery 


followed by all were same 


mull, two are 


iwdust, and trash burners 


ird The 


ler ib 


operation in 


small boiler house in the others were 
or scattered over a 


New York 


consi 


le portion of the northern 


area lor various types ol service 


rABLE I of 


Rex 
lurt 


ommendec 
ne 
One 100,000 Ib pe ne 

OO { g, 750 I 

00,000 pe One 
BOO I 
ime 100.000 tt 
100 psig, 900 I 
00,000 It 
Dp 


H000-kw nonconder 
me 
600 psig 


1500-kw non . 


ondensing 


me 4000-kw nonconder ng > 
me 


1 af 


(O00 kw nonconder 


wn 
bove studie 


paper machine 


4 were base 


at the m 
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timated 
enerator Inve 


sa80 OO 


0 


$560 000 


Chas. T. Main, Inc. 


During the years 1924 to 1927 the reciprocating drive 

on the four paper machines were replaced with individual 
Boiler Nos 5, S 
for pulverized coal firing; I 
and superheaters giving SO deg 


Nos. | 


basis 


turbine drives 5 and 6 were redesigned 


S1Z¢ \ero pulverizers were in 


relegated to 


stalled on each boiler 


superheat were added and 2 wer 
standby 
Central 


condensin 


in emergency 
In 1925 the 
000-k w 


York Power Co. installed a 


g turbine-generator in a power-hous 


New 


built on the mill premises adjacent to the boiler hous« 
Chis was operated by the utilities during times of the year 
flow limited the power output of thei 
plants. Steam to this turbine 
generator umit was purchased from St. Reg 


when low river 


hydroelectric operate 
is Paper Co 
systems 

of the 


team 


No further changes in the steam and power 
to the 
that 


oon be required 


were considered until 1936 when, due 
it 


generating equipment would 


ou 
ae 


operating boilers, became apparent new 


I:ngineering Studies Previous to 1940 


In the years between 1936 and 1939, steam and power 


surveys were made by several engineering concerns 


Four basic recommendations of major surveys for the in 


stallation of new steam and power generating equipment 
are tabulated in Table | 
Although the results of these studies were presented to 


the management, no action on purchasing new boilers 
taken 
of these studies was to purchase the 5000-kw condensing 
turbine-generator from the Central New York Power Co 
This the 
purchased by the St Paper Co, in 1936 

In 1939 additional of the 
systems resulted in three basi 
Che results of 

This 
sideration of management, and a 
the 
results of the 


could be One recommendation made as a result 


recommendation was followed, and 
Regi 


urve 


unit wa 


ys steam and power 
recommendation 
lable I] 


the con 
action could be 


more 


these additional studies are in 


second set of studies was advanced for 


gain no 
taken on power expansion program. However, the 
been listed in outline 
the 


tinually exposed to the thinking of the consulting engi 


various surveys have 


form to show that the management of null was con 


nied at the I 
f the Pu A 


dged from 


Abr May 


URvVE 1ADE I? 


Ore 
arly 


000 (32 f des electrified paper machine 


tment Ve 


000 $137 000 (4 les ele ie pn machine 


O00 $155 000 ver machine d 


$174,000 


er machine « 


number 
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TABLE Il--SUMMARY 


bk 
Inv 


Recommended Recommended 
onler Turbine. generator 
00 kw double extrac 
tron, noncondensng 
7500 kw noncondensing 


One 120,000 th per be ( 
100 peig, 825 1 
120,000 per 

WH) paig pping 
One 200,000 OO kw none 
OO mot top 


ne 
(one fone 
a25 } t 
mden 


(one ne 


vp ping 


the recommendation of the consulting 


engineers was toward continued higher operating pres 


neers, and that 


sures for industrial steam power plants 
In 1940 a fifth paper machine was installed at the mill, 
and went into service in August of that year 


Preceding the Installation 


I 


Studies Immediately 


Main, 
Deferiet 


Cheir original recommendations, based upon the 


In 1940 the consulting engineers from Chas 
Inc., made their first engineering survey at the 
mill 
steam and power requirements of the mill with the five 
is follows 


paper machines, were 


I Install two 70,000 Ib per hr pulverized-coal-fired 
boilers to operate at 600 psig, 750 F 

Install }000-k w 

erator unit to take steam at 600 psig, 750 F at 

the throttle and exhaust at 150 psig to the pulp 

and paper mill and to the existing 5000-kw con 


om noncondensing turbine-gen 


densing unit 
3 and 4 


l, 2, 


room for the two new boilers 


Remove the existing Sterling (Nos 
boilers to make 
Retain the existing Nos. 5 and 6 boilers in service 


is 


emergency standby equipment 


Ihe investigated investment required was $389,000 
yearly saving of $79,000 (20.3% 
conditions apparently stopped the 


resulting in a gross 


Again economic 
management from taking the proposed steps to pur 
chase The advent of World 
War II stopped any further moves in this direction for 
the next Che State Department of Labor, after 


proper hydrostatic tests, allowed the six existing Sterling 


the new power equipment 
L years 


boilers to be operated at design pressure through the war 
years with the provision that steps would be taken to re 
place them as soon as materials became available 

In 1944 Westinghouse Electric Corp 
pendent survey of the steam and power needs of the mill, 


made an ince 
and came up with recommendations that followed very 
closely those by Chas. T. Main, Inc., in 1940 
Plans were made in 1944 for increased paper produc 
tion at the mill, Installation of the No. 6 paper machine 
was authorized, and the possibility of a seventh machine 


mace 


in the future was considered. Plans also included changed 


types of paper. Since any study of mill steam and power 
requirements is no more accurate than the pulp and paper 
tonnage figures used in making the study, it was necessary 


to revise the previous power surveys in order to meet the 


power requirements of the proposed increase in mill out 


put lr. Main, Inc., was retained in 
1944 to revise thei LO40 report to take into account the 
ate This final 


report was based upon the following production figure 


Consequently Cha 


mereuse if im and power! requirements 


Paper production (seven machines 306 tons per day 


Groundwood pulp productior 150 tons per day 
Sulfite pulp productior 100 tons per day 


Bleach produc tion 100 tons per day 
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OF 


$544 000 
$758,000 


$726 


SURVEY MADI 
Gro 
arly 


timated 
estment Ve 
78,000 


Remark 
New turbine to dri 5000. kk w 
purchased from utilities 
Includes electrified paper machine 


5 ve generator 


$262 000 dr 


ctric power 


O00 Eliminates purchase of el 


From these production figures the average steam and 
power requirements rhe estimated 
power requirements are tabulated in Table III, and the 
estimated process steam requirements are tabulated in 
Table IV 

Using these estimated quantities of steam and power, 


were estimated 


several sizes of equipment and combinations of the sizes 
were considered. The final choice was made from the 
four possible schemes of development outlined in Table V 

Scheme four consisting of two 100,000-lb per hr boilers 
at S00 psig, 825 F. and one 6000-kw noncondensing tur 
bine-generator was the recommendation made by Chas. 7 
Main, Inc., to the St. Regis Paper Co. as the first step of a 
long range steam and power expansion program. Thx 
full recommendation was to complete the expansion in 
three steps as follows, the last two steps being deferred 
into the future 


Step ] to be done as soon as possible 
Install two 100,000-Ib per hr pulverized-coal-fired 
boilers to operate at 850 psig, 850 F 
Install one 6000-kw noncondensing turbine 
erator unit to take steam at 800 psig, 825 F 
the throttle and exhaust at 150 psig to the pulp 
ind paper mill and to the existing 5000-kw con 


gen 


if 


densing unit 
») 


Remove existing Nos. 1, 3 and 4 boilers to make 
room for the two new boilers 
Retain the existing Nos. 5 and 6 boilers in service 


as emergency standby equipment 


to be done whe n Nos. 5 and 6 boilers are con 


demned 
Install a third 100,000-lb per hr boiler similar to 
the first two installed under step one. 
Remove existing Nos. 5 and 6 boilers to make roon 
for the third 100,000-Ib per hr unit 


Step to be done if ever justified economically. Based 
on the economics of future purch ised power con 
tracts 

(nstall a fourth 100,000-lb per hr boiler similar to 
the first two installed under step one 

Install two additional 6000-kw turbine-generators 
to permit the mill to generate all required ele 


tric power 


Che definite decision to go ahead with step 1 of the 
recommended program was made early in 1945, and de 
sign of the installation commenced at once. A simplified 
schematic diagram of the modernized steam power plant 
is shown in Fig. 1. It has not yet been necessary to pro 


ceed with step two or step three of the program 


MATED |I I ri POWER REQUIREME? 
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Fig. | 


Schernatic diagram of modernized steam plant 


Basis for Recommendation 
In order to present the picture in a readily understand 
able form, the anticipated steam loads were compared 


rhis 


graphically to the recommended boiler capacities 


is indicated in Fig. 2 rhe steam load curves show 


| rhe variation in the average steam load during the 


course of an average year rhis curve ts labeled ‘‘average 


steam load 
Z The 


pected to exceed the monthly average on any given day 


amount the average steam load may be ex 


his curve is labeled ‘‘maximum daily average 

. The 
pected to fall below the monthly average on any given 
1S ] ibe le d 


variation in the 


amount the average steam load may be ex 


day Chis curve minimum daily average 


1, The 


load during the course of the year 


instantaneous peak steam 
rhis curve is labeled 
anticipated peak 

7) rhe variation in the instantaneous minimum steam 
load during the course of the year. This curve is labeled 


anticipated minimum 


Bar graphs representing continuous boiler capacities have 
been included adjacent to the steam load curves to show 


l Phe 200,000-Ib per hr total continuous capacity of 
the two new boilers exceeds the maximum daily average 


steam load in the winter by about 14,000 lb per hr, or 


roughly 7 per cent 


rTIMATED AVERAGE PROCI 


Average per Unit 
iteam lt sage 


Average 
Production 
Tons per Day M Lb Steam per Ton 
306 { 9000 
100 fit 6000 
100 4000 


Daily tota 
Hourly average 
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Fig. 2 Comparison of anticipated steam loads and boiler 
capacities 


2. In the summer months with one of the new boilers 
at a time off the line for the annual inspection and main 
tenance period, the entire mill steam load can be carried 
by the remaining new boiler plus Nos. 5 and 6 

Che logic of the selection of the two 100,000-Ib per hr 
boilers, whose combined capacities exceed the maximum 
steam load by a small margin, is evident from this graph 
\lso the existing Nos. 5 and 6 boilers are available either 
as standby steam capacity for the new boilers or to pro 
duce 150-psig steam for use in the existing 5000-kw con 
densing turbine if condensing power should ever be re 
quired in the winter months 

In selecting the operating pressure and temperature 
for the new boilers and the kilowatt rating of the new 
turbine-generator, curves similar to those shown in Fig. 3 
three of the many 
possible combinations of steam pressure, steam tempera 


were used. These curves represent 


ture and turbine-generator size that were studied. In 


general in installations of this type, as the throttle steam 


pressure and temperature ol the topping unit are in 


creased, it is true that 


|. For any given steam load, more noncondensing 


power will be produced and a larger turbine-generator 


2 


will be required, This is evident from the curves of Fig. 3 


2, The capital investment required will be increased 


by the need for higher pressure equipment and a larger 


turbine-generator 


}. The yearly operating costs will be decreased as 
J 


rEAM REQUIREME)D DEFERIET MILI 


team per Day 

Average Winter 
754,000 2,400,000 000 000 
600 000 500 000 700 000 
O00 Gon) 200°, 000 OO OOD 


team Load, Lt 
ummer 


Total Process 


100 OOO 
000 th per hr) 


3.654 000 4 100 000 
) 000 tb per hr 20 000 Ib per br 
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HEME OF DEVELOPM 


cheme > Henler 
iw 00,000 tb per hr, 600 psig, 750 I One 
Iw 00,000 tb per br, 600 paig, 750 I One 
Iw 00,000 tb per hr, 800 peig, 750 I Cone 
| (recommended iw 1.000 th per tir, 800 peig, 825 I (nme 


n mecondensing team power re places purchased power 


and condensing steam power 


Che optimum is, of course, the point where the total of 
the yearly carrying charges on the required investment 
arly power plant operating costs reaches a 
In this particular case this optimum point 


of S00 psig, 825 F with 


plus the y« 
nunimum 

was reached at steam conditions 
a 6000-kw turbine 


Purchasing of equipment and design of the new plant 


generator 


followed immediately the decision to proceed with step 
one of the recommended program 


Preliminary Operating Problems 


Construction of the new steam power plant started 
1945, and operation of the plant started in 1946. For the 
first two years the regular crew of men who had operated 
the old 150-psig 
while 

Continued checking gradually 


boilers were apprehensive and unsure of 


themselves operating the modern, high-pressure 


uncovered 
The major 


equipment 
the causes of the initial operating difficulties 
troubles encountered were as follows 

| In spite of previous pulverized coal experience in 
the boiler house, one furnace explosion occurred which 
required replacement of much of the furnace brickwork 
) Water treating with both the automat 


- yroblems, 
unsettled for 


controls and the types of treatment, were 
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KILOWATTS GENERATED WITH PROCESS STEAM PASSED 
THROUGH WON- CONDENSING TURBINE - GENERATOR 


Fig. 3 Relationship of anticipated steam loads to power 
generation 
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DERED 44 DERFERIET MI 
Estimated Gr 

Turbine generator Investment Yearly aving 

1000- kw acondensing (tot $850 000 $120,000 (14.1 

O00-kw noncondensing (topping $880 000 $130,000 (14.8 

OOO kw noncondensing (tot ng $$! 000 000 $154,.000(15 4 

H000- kw noncondensing (t ' $1 035,000 $164,000 (15 8 
some time Even after the water treatment problems 
were apparently solved, the operators continued to ex 
perience blistering of the front wall section of the new 
boilers directly over the top two burners. At one time a 


front wall tube ruptured for a length of about 12 in. due to 


scale formation blowing most of the water out of the 


walls, drowning out an in 


and perhaps one of the 


bulging the furnace 
draft fan 


increasing the 


boiler, 


duced motor, worst 


effects, apprehension of the operators 
Mechanical failures in the boiler internals of feed and 
phosphate lines causing uneven distribution of feedwater 
and chemicals seem now to have been the major contribu 
Acid clear 
ing at least once a year was necessary in order to keep the 
This practice has been continued al 
considered that it 
acid treatment 


tors to the blistering of the front wall tubes 


line 
now 


boilers on the 


though it is may be safe to 


lengthen the period between 
Water tre 


evolved the following present practice 


“atment went through several changes and 
River water enters chemical treatment at the clarifier 


where it is coagulated with alum and sodium aluminaté 
Much of the color and suspended solids are removed by 
rhe clear effluent is then filtered by 
ind softened by sodium cycle At thi 


point the water is practicaily at zero hardness, but for 


the coagulation 
gravity zeolite. 
high pressure boiler use it must be further treated to pre 
vent metals. Flak: 
caustic 1s added to the roof tank storage to maintain feed 
water at a high alkaline condition Roof tank water 
flows to the tank, where the mixing of the 
two waters makes up the feedwater for the boilers. The 
feedwater is pumped to the deaerator where oxygen is 
into the heater tank, at which 
sodium sulfite is added, to remove the last 
Nalco 75, a lignin derivative compound which 


corrosive action om boiler system 


condensate 


removed, then point 
traces ol 


oxygen 


rABLE VI-COST OF STEAM AND POWER-COMPARISON OF OLD 
. EQUIPMENT VERSI NEW EQUIPMENT 
Total 
Electric 
lotal Energy Total 
Steam 1000 Kwhr Cost 
1000 Lb per Yr per Yr S per Yr 
445 Boiler House and Electric Generating Equipment 
Present m pron team gen 
erated with 1045 equipment 1,179,305 S 877,200 
Purchased electric power 123 935 1,022,304 
Total cost of steam and electric power $i 800 504 
Present Boilor House and Electric Generating Equipment 
Present mill process steam 1,179,305 
Steam to generate electric power 16,432 
otal steam generated 1,605,727 $1,047, 503 
Electric power total, purchased 
and generated (exclusive of 
steam r ured 124,680 107 O87 
Total cost of steam and electri 
power $1 .644,630 
Annual Saving in Total Steam and Power Cost 
$1 800 504 le si 644.930 s 54.004 
Cost of Steam and Power per Ton of Paper 
$ per Ton 
# Paper 
1045 equipment (1,800,504 
12. 000 tons $20 45 
Present equipment 
1.444.630 92,9000 tons 17.70 
savings per ton of paper 7 
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prevents scale formation when used in an alkaline 
sodium sulfite solution. The 
the water takes place in the 
steam drums of the boilers where sodium phosphate solu 
tion is added to remove the last trace of calcium hard 
for the 


ited that this is successful 


medium, is added with the 


last chemical addition to 


ness last two years has indi 


Internal inspectios 


Present () peralting Costs 


rhe total cost of the new steam power plant, plus the 
cost of improvements and additions to the electrical dis 
tribution system not discussed here, was about $1,900, 
000. Comparisons of saving 
difficult to make due to rapidly changing econom« 
ditions to illustrate the differenc: 
the yearly cost of steam and power using the old equip 
1945 and the yearly using the 
present equipment, Table VI has been prepared. The 
cost figures in Table VI ar 
steam and electric power used for the year June 1952 to 


s effected by the change are 
con 
However, between 


ment available in cost 


based upon quantities of 


June 1953 plus current labor and fuel rates 

The reference literature, ‘Selection of Steam Pressures 
and Temperatures for Paper Mill Power Plants’’*, 
been used to calculate the over-all thermal efficiency of 


t of the reference 


has 
the new steam power plant. Using Fig 
literature plus the following data gives 


340,332,000 Ib per yr 
| 695,727,000 Ib per yt 


Steam to main condensers 
Total boiler steam output 
Per cent of total steam output 
20.1% 


Power plant thermal efficiency 63% 


to condensers 


During the past year an increase in the purchased elec 
tric power rate has made the cost of condensing steam 
power lower than the cost of purchased electric power 
\s condensing power replaces purchased electric power, 


the power plant thermal efficiency will, of course, | 
reduced due to the increased heat loss to the condenser 


Dollars return per yea 


r on the new power plant ar 
due to the 
the 
based 


higher than originally predicted increased 


cost of purchased electric power since installation 


was made The original 
purchased power cost of 0.4 cent per kwhr as compared 


to a present cost of approximately 0.8 cent per kwhr 


Savings were upon a 


* Dixon, M. H., W. ¢ B and W. B. Wilson 
July 1950, pp. 305-31 


Tappi, Vol. 33 





FLOW INDICATORS 
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SEND FOR CATALOG 


ERNST 


Water Column & Gage Co. 
LIVINGSTON, WN. J DOUBLE 


window 











ALL SIZES TO FIT YOUR GAGES & VALVES 


ERNST WATER COLUMN & GAGE CO. uvinoston, wv. 4. 
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Principal Power Plant Equipment 


team generating equipment, 
Combustion Engineering, Inc 
Air Preheater Corp 


cluding pulverize 
Al prehe iter The 


Induced draft fan Che Green Fuel Economizer Co., 
Inc 

Forced draft fan rhe Green Fuel Economizer Co., 
Ine 


coupling for i-d fan Dynamatic Corp 

ind fan motor Allis-Chalmers Mfg. Co 
Western Precipitation Corp 
Diamond Power Specialty Corp 
Westinghouse Electric Corp 
Link-Belt Co 

Connery Construction Co 
Stephens-Adamson Mfg. Co 
Richardson Scale Co 


Magnet 

Pulverizer 

Dust collector 

Soot blowers 

lurbine-generator 

Coal handling equipment 

Coal bunker 

Coal bunker gate 

Automatic coal scales 

Ash and dust handling 
ment 

Deaerating heater 

High-pressure heater 

Boiler feed pumps 

Boiler feed pump turbine 

Feedwater regulators 

Continuous blowdown tem 

Water treatment 

Chemical feed pumps 

Water treating consultant 
ent) 

Combustion control 

Recording meter 

Flues and ductwork 

Oil purifier 

Structural steel 

Piping 

Compressors 


equip 
United Conveyor Corp 
Cochrane Corp 
American Locomotive Co 
Ingersoll-Rand Co 
General Electric Co 
Cope 
Henszey Co 
Infileo, Ine 
Milton Roy Co 
pres 
National Aluminate Corp 
Hagan Corp 
Bailey Meter Co 
Connery Construction Co 
Bowser, Ine 
American Bridge Co 
National Valve Co 
Pennsylvania Pump & Compres 
sor Co 
Pressure reducing and desupet 
heating 
Building and structure 
Consulting Engineer 


WANTED 


a power plant man who wants 
to cash in on his experience 


Swartwout Co 
George A. Fuller Co 
Chas. T. Main, Ine 





Responsible, good-paying positions now 
open in established territories in the East and 
Middle West. Salary plus commission and 
expenses. Profit-sharing, group insurance, 
pension plan, paid vacations and sickness 
benefits. 

If you have a practical, mechanical power 
plant operation background and are 40 or 
older, we'd like to tell you about how we will 
thoroughly train you as a 


SALES ENGINEER 
Do you qualify? Are you interested? If so, then write 
or phone for a confidential interview. 


DEARBORN CHEMICAL COMPANY, Merchandise Mert Plaza 
Chicago 54, Ill. « Phone: WHitehall 4-3273 
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Fig. | 


Fully automatic 1800 gph two-bed demineralizer vacuum degasifier stands between anion cation units 


The Status of Demineralizing 
In Today’s Plants* 


The application of demineralization to boiler 
feedwater treatment has proved sound and 
economical. This account puts a statistical 
value on the number of installations to date and 
supplies helpful curves for estimating costs and 


perforrnances of the systerns now on the market. 


LTHOUGH there are many new developments of 
interest in feedwater treatment for central station 
plants including improved deaerating heaters, 


short retention clarification equipment and automation 
of equipment generally, an interim report on demineraliz 
ing warrants attention 

In the last four 
water 


years a considerable amount of de 


mineralized has been produced and utilized in 
central station and industrial power plants throughout 


the country by the use of multi-bed and mixed bed ion 


§2 


By 
V. Jd. CALISE 


Graver Water Conditioning Co. 


exchange demineralizers. A consideration of four princi 
pal areas points up today’s situation and can be of great 
value in appraising developments in the next few years 


1 hese areas are 


l Approximate number, flow and type of deminer 
alizers as compared to evaporators installed in 
power plants to date 

Miam Ma 


efor wutheastern Electric Exchange Meeting 
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Fig. 2 Basic types of demineralizers, above, include Type I, 

lowest chemial costs but no silica removal; Type II, as ef- 

fective as Type I plus silica and carbon dioxide removal; 

Type III, most complete removal of strong electrolytes, 
silica rernoval optional 


Where the demineralized water is fed into the 
feedwater cycle 

Arrangements used for chemical regenerant han- 
dling 


Automation of and 


operation, instrumentation 


controls 


Number, Flow and Type of Demineralizers 


Acid regenerated cation exchangers of the phenolic or 
coal type became commercially practicable about 1937 
Weakly basic anion exchangers and demineralizing, as we 
know it, were 1940. In 1946 
strongly basic anion exchangers to reduce silica and CO», 


made practicable in 
as well as strong electrolytes, were promoted 

As of the time approximate industry-wide 
statistics on ion-exchange plants of various types for 
feedwater treatment for both industrial power plants and 
central station utilities follow the breakdown in Table I 

With such data serving as a background we feel a fair 
facts would show between one and two 
demineralizers used for central high 
boiler makeup to every four or five evaporators on low 
Where total makeup flow runs substan 
demineralizers constitute an 


preset nt 


presentation ol 


Station pressure 


makeup units 
tially above 50-75 gpm 
even higher percentage relative to evaporators because of 
generally lower equipment cost advantages, particularly 
on lower solids water 

Advantages of demineralizers over evaporators that 
have made them quite popular with utilities are: (1) 
higher purity of effluent from demineralizer over evapora 
tor, (2) no need for steam bleed for operation of demin 


eralizer, (3) lower operating costs with demineralizer due 


ION -EXCHANGE UNTI 


STRIAI ERVICI 


riIMATES OF 
AND INDt 


PRESENT-DAY 
CENTRAI rA 
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IN I 
0, 000 


odium ue ‘ t ’ 
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A Greensand 
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zeolite softener 

Hydrogen cation exchany 
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trongly bas 
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Fig. 3-Cutaway view of a large ion-exchange unit with all 
parts labeled. Special emphasis is accorded the distribu- 
tion systern to avoid short-circuiting or channeling 


to lower chemical costs and less energy degradation, (4) 
lower equipment costs especially in the higher makeup 


flows above 50 gpm. 

Recent installations of demuineralizers 
mixed bed type applies wherever higher solids 
waters like those in the Southwest; Par Westeand Mid 
west are encountered. Also where extreme purity of 
1,000,000 ohms-cm resistance as well as 0.02 ppm silica 
is desired, such as with boiler pressures above 2000 psig, 


the 
raw 


indicate 


the mixed bed type is chosen 

With lower solids waters, such as in the Southeast, 
however, 2-bed demineralizers or even 4-bed units come 
into theirown. Treated water usually runs 1-2 microm 
hos purity with less than 0.02 ppm silica with such 
multi-bed units 

The preservation of optimum long term operating per 
both mixed bed multi-bed demin 
eralizers involves: (a) selection of proper type ol amon 
[ype II resins for waters of high per 


formance on and 


exchange resin 
centage strong acids to weak acids; Type I for waters of 
high percentage of weak acids (4); supplying a very clear, 
free water to the demineralizer; (c) proper r 

(d) possibly lower oxygen in the 


organi 
generation conditions 
water in contact with the anion resins 


Demineralized Water Entrance Into Cycle 


['wo-bed demineralizers usually employ degasifiers or 
vacuum deaerators to remove carbon dioxide (see Fig 
2). The forced draft aerator or degasifier saturates the 
water with oxygen by blowing filtered air through the 
water. The cold water vacuum deaerator removes both 
oxygen (down to 0.1 ppm) and carbon dioxide (to less 
than 1 ppm). Its use is preferred over the degasifier for 
these reasons 

It removes oxygen from the water as well as carbon 
dioxide, instead of saturating it with air, and thereby re 
duces the oxygen load on all other oxygen removing units 
in the system including turbine condenser and deaerator 

It permits introduction of cold water into the cycle 
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Fig. 4-Typical storage and handling of acid or alkali for 
larger demineralizing plants 


and this maximum heat efficiency, overall 


In some cases the vacuum deaerated water at a pH of 


permits 


§.0-8.5 from a 2-bed unit can be discharged directly into 
With a 


degasifier delivering water saturated with air some pref 


a turbine condenser or condensate surge tank 


erential deaeration in a steam pressure deaerating heater 
followed by cooling is required to remove higher amounts 
vacuum deaerator eliminates the cost 
This high pH water 
with less than 0.1 ppm oxygen is also less aggressive to 


of oxygen The 
of such a steam pressure deaerator 


metal and less expensive piping and storage material are 
generally required 

here is some evidence to indicate that lower oxygen 
of 0.1 ppm may somewhat increase the long term life and 
performance of the highly basic anion exchangers used in 
this process. Since these products run somewhat more 
expensive than other ion exchangers it is wise to take all 
precautions to prolong their useful life 

Mixed bed demineralizers produce demineralized water 
at a pH of 7.0 and vacuum deaeration or steam pressure 
deaeration is employed to reduce oxygen in this water be 
the 


surge tank or the turbine condenser represent the 


fore feeding into the system Again condensate 


pre 


ferred points of demineralized water introduction, de 


pending on such water temperature and other cycle 


small amounts of caustic 
the 


characteristics In some cases, 


soda are fed into the demineralized stream before 


surge tank 


Chemical Regenerant Handling 


Absolute dependability of service of all deineralizing 


equipment with minimum maintenance i volves close 


attention to design and construction of regeneration 


equipment as well as valves, controls and instruments 
Since handling of quantities of acids and alkalis some- 
times on a daily or semi-weekly basis is a necesary part 
of demineralizer operation, foolproof design and construc- 
tion of this part of the equipment 1s necessary 

Figs. 4 and 5 two typical designs of chemical 


ive 


handling systems. Materials of construction are shown 
in Table II 

As for determining the estimated chemical operating 
cost of various demineralizing systems we recommend a 
six-step procedure First step involves obtaining an 
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Fig. 5 -Basic acid regenerating systern employed for srnaller 
demineralizing plants 


analysis of water to be treated with results expressed in 
ppm as CaCO,;. The second step tallies from this analy 
sis the total cations in ppm as CaCO,. This total is the 
Mg** and Na** in ppm as CaCO; 
At the same time steps 3 and 4 are undertaken and the 


sum of the Ca* 


methyl orange alkalinity is obtained in ppm as CaCO, 
This data, in ppm of methyl orange, divided by total 
cations and multiplied by 100 gives per cent alkalinity, 
step 4 

A review of the raw water analysis and its proposed use 
constitutes step 5. This review determines if silica and 
CO, removal need be done. Finally, in step 6, the use of 
the curve, Fig. 6, produces approximate chemical operat 
ing costs in cents per 1000 gal. of net water to service 

Phere is a slight note of precaution to sound in the 
use of Fig. 6. You enter the curve along the ordinate 
with the data on total cations, step 2, above, and move 
over to the curve indicating alkalinity in per cent as cal 
culated by step 4. But here is the note of caution. Be 
certain to use the correct series of curves as labeled in 
Fig. 6. Then drop down from this intersection point of 
per cent alkalinity with the curve showing total cations 


to read estimated chemical costs on the abscissa. 
Automation of Operation 


In general, there has been a greater and greater trend 
toward complete push button operation and regeneration 
of demineralizing units. The use of time cycle control 
mechanisms, such as Bristol Cycle Controllers, together 


with diaphragm operated rubber lined Saunders Patent 


UITABLE PIPING AND FITTINGS MATERIAI 


Character Materia f 
Relat to _ onstruction 


TABLE II 


Point of System 
Influent Raw Water ot usually corrosiv« eel pipe in all sizes 
maller siz 
rubber-lined 
in larger size 


Eation unit effluent cK Vv y co Plastic pip n 
Plastic pip 
steel pip 

effluent maller 


Anion Unit Plastic pip n 


Mildly corr 


Lilute HeSO« Very co 


Concentrated Hed. 


Plastic pipe in 
r lined 


Concentrated and) =§=6 «Very co 
dilute hydrochlori rubb 
acid plastic p 

Steel 


Sodium carbonate pip 


Sodium hydroxide Steel pip 
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NO CO, OR SiO, REMOVAL CO, AND SiO, REMOVAL WITH DEGASIFIER 


RAW WATER — TOTAL CATIONS 


25 30 


f/wGALS. NET TO SERVICE 


CO, AND SiO, REMOVAL 
(NO DEGASIFIER) 


36 40 45 








Estimated chernical operating costs for various demineralizing systerms can be picked off the above curves. 
The curves have been worked up using average chemical costs as of early 1954 


drop tightness and lowest main 
Dependability, fool 
virtually no mainte 


Valves, for absolut 
tenance, has been the general rule 
proof service of many years with 
nance or outage is the reason for this. 

Figs. 7 and § show typical performance curves from 2 
bed and mixed bed units 

Primary control of regeneration in all demineralizing 
plants, generally without exception, comes from use of 
the simple conductivity 


meter conductivity 


and 
water not 
lizer must be rinsed to waste for 


substantially foolproof 
Wherever 
standards, the deminer 
a preset time or regenerated after alarms are sounded 

inlet and outlet from the 
particularly on waters of 
affords a 


does meet 


lotalizing meters on the 


various 10n exchange units, 


constant means ol 


seasonally composition, 
secondary control in many plants 
In some cases pH meters with proper sampling points 
control endpoints on cation units but this method is not 
generally applicable for primary control of operation or 
initiation ol regeneration 
Silica 


formed once or 


generally run gravimetrically, are per 
daily 


main, however, silica stays well 


tests, 
twice 
In the 


in some power stations for 


record purposes 
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Fig. 7--Two-bed silica removal demineralizing systern 

shows that performance changes sharply as silica breaks 

through, conductance drops momentarily and then shoots 
up rapidly as shown 
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within the guaranteed limits as long as the conductivity 
of the treated water is below the required value as per 
Figs. 7 and 8. 

Flow line type lighting on preassembled panel boards 
has been employed in several utilities, particularly where 
mixed bed units are employed such as at Shawville Sta 
tion of Pennsylvania Electric Co. The latest designs of 
these preassemled panel boards present an attractive 
addition to the boiler house 

With the above indications of proper instrumentation, 
reliable automatic and push-button panel 
board assemblies the demineralizing plant has definitely 
reached a comparable performance level with the other 
And in keeping 


operation 


major elements in power plant practice 
with the experience of these other elements, future prog 
ress will result from improvements in the materials in 
volved, as well as from advances in the techniques of 


application and operation 
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% OF RUN 
Fig. 8--Mixed bed silica rernoval demineralizer shows the 
same general perforrnance characteristics. Electrolyte re- 


moval is so complete curve is plotted in terms of resistivity 
rather than conductivity 
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The Status of Classification and 
Declassification of Technical 
Information on Atomic Energy 


by DR. J. G. BECKERLEY 


Director of Classification, U. 8. Atornic Energy Commission 


Many who are concerned with the application of nuclear energy 
to power plants will be interested in the following account of the tech- 
nical information policy of the U. 8S. Atomic Energy Commission 
Reasons for current restrictions are discussed along with prospects for 
future declassification of information on reactor technology. 


HE decision to withhold publication 

of technical information is not direct 
action against unfriendly nation It 
is a very limited defensive mechanism 
Withholding information does not pre 
vent others from developing the same 
information by their own effort hi 
must be continual! borne in mind 
ecTecy 18 a passive technique More 
over the limitations of the assistanc 
§ to technical informa 


ketch 


eparatior 


afforded by aces 
tion should be understood \ 
of a plutonium chemical 
process is only a piece of paper to 
translate it into an operating plant re 
quires many man-years of eflort, per 
haps more ingenuity than went into the 
ketch 


about a device is not the device itself 


original proce Information 


This is obvious, but often missed in 
popular discussion fo many person 
the phrase handing out our secret 
im ple the furmshing of things, not 
information the word “our mm the 
exclusive possession 


phrase imple 


we have them, the onl ecret nm the 
world 

I dislike repeating such simple notion 
but I have observed much confusion 
where these simple ideas are forgotten 

The practice of withholding technical 
information from publication or dela 
ing mssuance ts not new Information on 
the technical devices of war has been 
controlled in proportion to the increasing 
technical nature of warfare Nowa 
days, the time interval is small between 
a highly technical, ‘‘long-hair’’ discover 
or invention and its application to 
military devices Fundamental ideas of 
today may be the basis for significant 
military devices in a few short years or 
less. Prior to the mid-thirties this 
interval was often a decade or mor 
The discovery of nuclear fission ear! 
in 1039 and its battlefield use in a mili 
tarily decisive device in mid-1945 is 
militar 


indicative of the speed of 


application of fundamental scientifi 


information 
* Presented at the luternational Congress on 
Nuclear Engineering sponsored by the American 


Institute of Chemical Engineers Ann Arbor 
Michigan, Jume 21, 1054 
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Information 
Because of this trend toward tele 
coping basic research and military appli 
cations, there has been an increase in 
information control 


on non-weapons data Che most strib 


the pr wets ot 


ing example of the use of secr i! 
technical matters was the setting up of 
restricted data’’ by the Atomic Ener 

Act of 1946 


i withholding publication an 


In addition to cla 


guarding information on the design 
manuliacture of atomic weapon 

Act designated as restricted data ‘‘all 
information concerning the manu 
facture of fissionable material and the 
use of fissionable material in the produc 
tion of power Now fissionabl 
material is essential to an atom 
weapon If you do not have the fission 
able material, you can't make a bomb 
On the other hand if you have the 
fissionable material, you do not have to 
make a bomb, The swords or plow 
hares choice is yours In fact the 


choice 1s even more striking —fissionabl 
material can be used for weapons or it 
can be used as a basic source of energ 
Che peacetime use is not a trivial luxur 
it is a primary natural resource 

It is eight years now since the Atomic 
Energy Act was adopted The lan 
guage of the Act, as it pertains to control 
of technical information, is unchanged 
Che interpretation has changed. Con 
yress gave the Commission exclusive 
right to declassif i remove the 
ecurity restrictions, from any restricted 


lata provided the Commission could 


determine that publication of the 
information ‘‘would not adversely affect 
the common defense and _ securit 

rhis determination is based on a balan 
ing of value of the data to unfriend! 
nations versus value to our own national 
technical efforts. With this authority 
to declassify, the Commission has over 
the past eight years released a larg 
body of technical data, withholding 
only that which in its judgement would 
be of substantial use to a potential 


enemy) The scope of the International 


Congress on Nuclear Engimeering 1s an 


indication of the degree to which 


technical publication is permitted un 


der present AEC regulation 


Definition of Imtial Poltcy 


The initial policy was defined by a 


group of scientists meeting late in 1945 
under the chairmanship of the late Dr 
Tolman The report which this com 
mittee 
pointed out that for a short range 
ituation all data should be withheld 


prepared for General Groves 


from publication whereas, if the possi- 
bility of war were at least a decade or 
more in the future, almost all data 
hould be published, This ‘long range 

versus ‘short range”’ choice is basic to 
Because of the 


great post-war uncertainties and the 


any secTec police V 
emergence of the USSR as a definitely 
unfriendly power, the Commission had 
to take an intermediate position, actu 
illy tending toward the short range 
policy Under this policy all basi 

ientific non-weapons data were re 
leased and so-called ‘‘te« hnology with 
held rhis meant 


laborator tudies of basic chemistry of 


for example, that 


plutonium have been published but 
information on our large scale plant 
experience in producing plutonium ha 
been kept classified In the field of 
itomic weapons this policy has been 
narrow! interpreted sasic data 


ire usually interpreted as ultra-pure 
theoretical information, such as new 
mathematical technique 

Since the Russian atom« 


test of lat 1049 thi poli \ hold 


weapon 


technology, release basic scientific im 


formation—-has been slowly changing 
At the present time it is apparent that a 
restrictive policy on the publication of 
non-weapons technology is of question 
factors 


ible value [wo important 


must be considered 


YR Advance Che policy for 
controlling non-weapons as well 
is weapons data has been based 

several years past on the 
ire to avoid an possible 
issistance to the USSR in 
her atom 
By August of last ear the 
USSR demonstrated that she 


We apons program 


did not need to wait for our 
publication of technical in 
formation before achieving 
even thermonuclear weapons 
Chis demonstrated progress of 
the USSR in the fission and 
fusion weapons arts tends to 
destroy confidence in the effe« 
tiveness of secrecy 

uclear Power rhe remarkabk 
progress and increasing opti 
mism of the past few years in 
the development of power re 
actors indicates that a thriving 
basic industry is being born 
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While it ma prosper im its 
first years ntrolled in 
formation and whule it may not 
be handicapped the harnes 
still it is 


nuclear 


of securit pract 
doubtful whet! 
become 
Zz casting 
off the paraphernali the 
toddler 

doubtful wi nuclear 
power industs can develop 
full strength under the present 
conditions of information con 


trol set by governmental f at 


These facts have been 1 ognized b 
the Commission At f in 1950 
essentially all data on research reactor 
were published. During the interven 
ing years more and more has been 
published about what 
technical way with I 
tion units At the | time there 
till a ver large bod of classified 
or twmiormation, consisting prin 

ot 1) technical ils on how 
to fabricate ] ) ! tor fuel 
performance lat ( uclear fuel 
perated at elevated temperatures and 
in intense radiation field the tech 
nology of separating plutonium and 
uranium from irradiated fuel element 
4) an assortment of nuclear knowledge 
useful to power react designe 
This body of classified information will 

reduced in time, f t the AEC’s 
stated 


reactor data as natior 


leclassify 
in the 


ul ' 
publicl 


field increase 


The danyer 
declassification poli 
recognized Any br 
ticipation in the tecl 
relevant to nuclear technolos 
ble only if a substantial bod 
tion 1s in the public dor 
reactor iniormation 
be disseminated onl 
it safeguard ind 
lissemination can be 
scale, it 1s a slow and « 
Moreover, it 1s hardl 
ire competiti e enter! 
government controlle 
lowdown in the 
formation cannot 
oti as necessary 
ecurit Ramd cde 

ar power 1 im its 
national securit 

One aspect of the dat »y much 
secrecy in non-weapons mi rs is that 
too restrictive circulation of technical 
data results in too few trained minds and 


If only a few head hare the 


hands 
secrets'’ of nuclear power, there will be 
only a correspondingly few hands to 
build new machines An expansion in 


such an activit as manufacture of 
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ef us screen 
out your 


The coal sizing screen you see 
above is only one of the many 
screens at each of our Enos and 
Enoco tipples. These screens are 
important to you for they elimi- 
nate unnecessary Bru waste. 

No coal can give you 100% 
efhciency. But with a properly and 
uniformly sized coal you'll utilize 
a higher percentage of Bru con- 
tent. This more efficient com 
bustion means lower steam costs 
for you. 


At our Enos and Enoco Mines, 
washing, sizing, surge bins and 
size blending are all coordinated 
to give you a coal tailored to your 
particular stoker requirements. 
We guarantee that each shipment 
will be of the same uniform size- 
consist and high quality. We claim 
that with exactly sized Enos and 
Enoco coals you'll reduce Bru 
waste tor lower fuel costs. 

Why not give us a call today? 
Let us prove that superior prepa- 
ration of quality Enos coals gives 
you lower steam costs AA 


eee, 
mg "* 


Place a trial order 


. Make a test comparison 


+ 
‘te, o* 


THE ENOS COAL MINING COMPANY 


Sales Offices for Enos and Enoco Coala 


1405 Merchants Bank Bidg - indianapolis 4, indiana 
310 South Michigan Avenue Chicago 4, iMineis 


oe 
nuclear plants ai BF esincs would be 
retarded for lack of trained 
During the first few years 
matiy 


greatly 
personnel 
of the Commission's program 
jobs were delayed by the requirements 
for on-job training. Now, because of a 
rational declassification policy, it 1s 
possible to minimize such delays 
Basic training is now accomplished at 
the universities, engineering schools and 
at technical conferences 

We are going to have to live with the 
nucleus for many centuries. It would 
be a happy time if we could just shut 
up the whole business in a box and 
open it up at some time when we have 
international 


achieved national and 


maturity But we cannot Conse 


quently, instead of boxing up the 
relevant technical information we must 
bring it out in the open In this way 
the exploitation of the atomic nucleus 
for mankind's benefit can proceed at an 
increasing pace 

lo put the problem in specific form, 
have we not now reached the stage in 
atomic development where we should 
release essentially all our technical data 
except that concerning the design and 
manufacture of the weapons themselves? 
This would be a return to the usual 
pattern of secrecy where devices are 
classified and not the widely useful 
components of the devices 
limiting 
ecrecy to purely weapons information 


There 


I recognize that atom 
iS a matter tor future action 
will need to be considerable public di 
cussion and possibly some Congressional 
action before the Commission could 
undertake such a program However 
I should like to predict that, just as its 
inevitable that competitive nuclear 
power will be developed, so it is in 
evitable that peacetime non-weapon 
technical information will in time be 


essentially completely unclassified 





CHEMICAL ENGINEER 
WANTED 


The Tennessee Valley Authority 
needs an experienced boiler feed- 
water control engineer for high- 
temperature steam plants in its Divi- 
sion of Power Operations located at 
Chattanooga, Tennessee. This is a 
staff engineering ition Salary 
range, $4735— $6575, depending 
upon training and experience. Ap- 
slicuste must have a college degree 
in Chemical] Engineering or equiva- 
lent. Retirement benefits, annual 
and sick leave, 40-hour week 


Write to the 
Tennessee Valley Authority 
Division of Personnel 
Knoxville or Chattanooga, 
Tennessee 














Engifreering Educators Stress 
Fundamentals 


gener kk | ecome more 
crentitn 0 ive and 
more human I 1 of cur 
rent engineering educ on was the 
dominant theme of the 62nd Annual 


Meeting i the 


Engineering Education held June { 


\mericar ocety for 


iS on the Urbana-Champaign campu 
of the University of Ilhmot 

More thar mw) engineer mostl 
teachers from colleges in every state of 


’ 


the umon and many foreign countrie 


registered for the meeting The 
urged each other t devote more time 
to the basi crence engineering 
cence ind the humanits« it the 
expense of engineering art or practice 
generall 


Industrial employers 


agreeing with the educator aid 
that they were unwilling to have col 
ind human 


leges sacrifice the science 


tu to provide time for tudying 
technology or administration I he 
insisted that thei sale manufactur 
ing and operating departments (as 
well as their research and development 
divisions) need engineers with strong 
scientific background 
The extent of thi move to 


strengthen science 1 hown b the 


proposal in an interim report of the 
ASEE’s Committee on Evaluation of 
Engineering Education. This proposal 
would have all engineering student 

majoring in chemical, me 


other 


whether 
chanical, electrical, civil of 
branches of the field tudy in com 
mon almost five sevenths of the total 
course Only two-sevenths would be 
concentrated in the held of the major 
ind almost half of this as electives 


In hi 


mecting 


principal addre of the 
Dean L. E. Grinter of the 
Universit of Flornda, retiring presi 
dent of the ASEI ud that college 
must experiment with all possible 
engineering ed 


methods of orenting 


ucation more ignificantly toward 
basic and engineering science He 
added that the greatest weakne ot 
engineering education has been in 


sufhcent attention to imtegrating 


practice and pecialized science oO 
that students can understand the rule 
of engineering through thew scentili« 
knowledge Dean CGrinter aid that 
ithe engineer must be inherently ere 
ative, putting together a combination 
of theories 


concept techniques and 


experience m new pattern 

The emphasis on science was con 
tinued b Dr. Lee A DuBridge, 
president of the California Institute of 
lechnology, who spoke at a celebra 
tion of the fiftieth anniversaries of the 
engineering experiment stations at the 


Lnmiversity of Ilhmoiw and at lowa 


88 


State College Maintass 


with the basic science 
DuBridge idvice in 
after all, is putting to pract 
day what scientists discovered yester 
day Still more important Dr 
Du Bridge stressed, 1 he fact that the 
work he must do tomorrow will grow 
out of what the scientist ts on toda 

The main 
aid Dr. DuBridge, ‘is not to produce 


bombs and guns and radar-—-or even 


purpose ol cence 


i ry 


radios, refrigerators and color TV, but 
to advance human understanding 
Despite the high purposes of science 
too few high school students are bein; 
led to a study of sctence according to 
Major Lenox R. Lohr, president of 
Chicago's Museum of Science and In 
Major Lohr told the at 


at the annual banquet of the 


dustry 

tendant 
Society that only 4 per cent of Chicago 
high school students are studying 
physics and no more than one-half per 
geometry 


cent are studying ohid 


Uninspired and inept tmstruction 
have too frequently made these all 
subjects a nightmare for 

Mayor Lohr said rhe 


teacher should emulate the good sales 


important 
the student 


ubtect 
tudent has 


man-—be convinced of hi 
importance, know that hi 
i vital need which he can supply, and 
induce the student really to want it by 
employing those devices which make 


it most palatable and persua 


/ neineert V/ inp 


\ report based on i urvé con 
ducted by the Engineering Manpower 
Commission of the Engineers Joint 
Council provided information on the 
current demand for engineering grad 
uates It 
decline in business activit ind = de 
led to a de 


was concluded that the 


fense orders in 1954 has 
crease in the requirement for engineer 
ing graduates of about 20 per cent 
Yet despite this decrease, there ts still 
1 substantial unfilled demand 


Power Option in Electrical Engineering 


\ series of papers was presented on 
various phases of training power en 
gineers through the power option in 
electrical engineering curricula. Dean 
W.A. Lewis of the graduate school of 
Illinois Institute of Technology evalu 
ated areas in which the electric power 
industry is losing and gaining ground 
He stated that in many fields of trans 
portation electric energy has been 
losing the competitive battle, wherea 
it has been gaining in those applica 
tions where energy control in response 
to human or automatic evaluation of 
the need is the factor of prime tmpor 


tance There should be an awarenes 


of the competition between electri 
power and other forms of supply, and 
electri 


the future power engineer 


must be trained to be prepared | 


radical change 
Dean Lewis added that it i 
able that a small reactor can be ds 
veloped that can be installed in the 
individual home or small plant. Ii 


if and when it come 


concel 


simplified controls are applied, the 
unit would be capable of supplyin, 
energy needs for many years without 
additional fuel or 


major components If such a power 


replacement D | 


source comes into being, it would a 
most eliminate an need for electric 
transmission and distribution system 
To meet such an eventuality, Dear 
Lewis contended that the 
power curriculum must be adaptabk 


ele ctriu 


and provide sound fundamentals 


Prof. H. A. Peterson, chairman of 
the electrical engineering department 
of the University of Wisconsin, traced 
growth of the electri 
and concluded that 


the dynam 
power industry 
some of the best engineering talent 
will be required to fulfill the needs of 
continuing expansion programs In 
stead of discontinuing the curriculum 
in power, means must be found of re 
versing the trend which now finds both 
student and faculty interest at a ver 
low point Part of the educational 
task toward a renaissance of interest 
lies in developing an interest amon, 
teaching staff members of the oppor 
tunities in the broad field of power 


Commenting on opportunities for 
young graduates in the power field 
Prof. J. A. M. Lyon of Northwester: 
University observed the colleges d 
not wish to teach men te do routine 
industrial jobs. He urged those re 
sponsible for developing engineering 
personnel to avoid emphasis on know! 
edge of equipment and to make use 
of special abilities possessed by re 
cent graduates instead of limiting 
their vision by keeping them too long 
in sub-professional jobs fo train 
for the future 
should be taught fundamentals of nu 


electrical engineer 


clear processes For a power cur 
riculum, additional elective courses in 
nuclear reactors and nuclear instru 
mentation seem desirable 


On the industrial side of the picture 
S. B. Crary of the General Electri 
Co. discussed essential requirement 
for power system engineering, ob 
serving that colleges can best provide 
training and industry the 
pecialized training What concerns 
the power industry is that, with the 


the basi 
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George M. Keenan, rector and 
ice president of the yivania 
Power & Light ( ited that the 
work done b er n I i! n operat 
ing electric utilit I ich a broad 
range that opportu 
gineering graduate are pr ically un 
limited He t forth t element 

| to have 


ound found nd kno 

edge of the pol il organiz 

tion of the te tate 

the federal ite ind local 

level ind \merican 
economi 

, knowledge ar rea ition of 
the nece it f working with 
and thinking o ther people 

A basic knowles ie funda 
mentals of busine yaniza 
tion, labor relatior ind per 
sonnel admini 

work 

and pprect I f the 
value « im lu must 
be m must be 


made OTK must L done 


R & I Insulating Block is one of 
the strongest and most efficient 
rigid insulating materials for 
boiler refractory walls, breech- 
ings, ducts, heaters, storage tanks, 
turbines, ete. 

Light — resilient — resistant to 
steam and water easy to cut or 
oy, diciisles ant aden saw to any shape and install. 

ot bape prow cndbereednen as Pa . Because of its low heat conduc- 
My ete es res gee eae ~* tivity at high or low tempera- 

edinn Ut’ th «nthe : tures, its single layer construc- 

lesion tion costs less to apply than com- 
win chillin tm os pur wren R & I #14 Block applied to bination or two-layer insulating 
iat chenl nd ex the refractory tile of boiler wall. blocks. 


not just 
Ar ippre 
tern ol 


} 
infiat 


nd foundatior engineer 
mathemati ngineering 
physi ngit if chemis 


thoughts logical h orall 
and in writir 


There are J TYPES 


Di 
K & I Mineral Wool Block—for temperatures to 1200° F. 


Ther ma R & I #14 Insulating Block—for temperatures to 1400” F. 
nuch of it centering ipou 
to which both student and fa ! RK & I #18 Insulating Block—for temperatures to 1800° F. 


teresis have shifted in the 


There was considerabl 


Available in thickness from 14,” to 12” and sizes from 3” x 18” 
to 12” x 36”. Prompt delivery. 


the electron 
chools, the 


engineer, 


option 1 inh; : wt 

ag Se otis stg REFRACTORY & INSULATION CORP. 
ware on the b that nearly al REFRACTORY BONDING AND CASTABLE CEMENTS 
tudents mu 


nd ther ' — ; ' INSULATING BLOCK, BLANKETS AND CEMENTS 
ana ‘ a OV aye é ( S 
PSOVES CS HanmeeES ite hely 124 WALL STREET * NEW YORK 5S, WN. Y. 
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Another Beaumont Birch 
7 


Ash Handling Installation 






Discharge end section of 
@ fleoded hopper for 
Beaumont hydraulic sys- 
tem showing rugged sup- 
porting structure and 
circular protected obser- 
vation ports of special 
heat resistant glass 


Why BEAUMONT BIRCH 


In every detail of Beaumont 
Hydraulic Ash Handling Systems, 
you'll find they’re designed for 
practical considerations of boiler 
efficiency, operating safety, mini- 
mum man-hour attention and 
minimum maintenance 

For example, on flooded hop- 
pers beneath pulverized coal fired 
boilers, costly shut downs are 
never necessary when water jet 
nozzles in the ash hopper require 
replacing. They are easily and 
safely replaced while the boiler is 
in operation the rugged siuice 
gate and operating cylinder are 
mounted on a single casting, com 
pletely shop assembled. This 
assures perfect alignment of 
cylinder for long uninterrupted 
service 

On flooded hoppers, operators 
are always protected at observa 
tion ports by special glass resist 
ant to thermal shock, in addition 
to a protecting metal guard. Built 
in spray washers keep all observa 













DESIGNERS MANUFACTURER 


1506 RACE STREET, PHILADELPHIA 2, PA. 





BULK 


Hydraulic Ash 
Handling Systems Assure You 


Relialle, Efficcent Serutce 


tion ports clean and free from 
dirt and fog. 

These and many other points, 
such as, sluiceways, sumps, de- 
watering bins, flyash handling 
systems and other supplemental 
equipment are only a small part 
of the attention to details that 
are characteristic of Beaumont 
Birch Systems. 

Power and Consulting Engi- 
neers specify Beaumont Birch 
Hydraulic Ash Handling Equip- 
ment because they are assured of 
design, engineering and construc- 
tion to exacting specifications! 

Beaumont’s background of over 
fifty years in the design and 
manufacture of ash handling 
systems gives you long service life 
with a minimum of maintenamn e. 

For complete details of the 
many efficiency and economy fea- 
tures of Beaumont Hydraulic Ash 
Handling Systems, call in a Beav- 
Birch engineer or write 


mont 
direct. 


BIRCH COMPANY 








HANDLING 





MATERIA 











| 
ing 


There 1 ilso a wide-spread fee 
that little additional research is neces 
sar on electrical machiner and 
that this area has lost its challenge 
(On the other hand, Dean L. V. Bew- 
ley of Lehigh University expressed the 
opinion that there 1s a more natural 


between the electrical er 


marriage 
gineering power option and mechani 
cal engineering than between the 
ower and electronics options withir 
electrical engineering In his opinior 


the future of electronics 1s more close! 
illied with physics than with the 
ver option of electrical engineerin, 


There is need to break down the idea 


that power engineering is passé and t 


members who have 


find more facult 
had a power background and genuine 


enthusiasm for the field 


( reativily in Engineert 


M. S. Gjesdahl of the 


engineering department of The Penr 


mecnanical 


lvania State University observed 
that one of the basic requirement 
consideration of education for cre 
ativity is an uninhibited mind Also 


a sense of dissatisfaction with routine 
procedure is helpful. He described a 
course in applied machine design in 
which a term design problem was a 

signed and the students were required 
to justify and clarify the design befor 
a panel of three faculty 
he latter evaluated the design on the 


member 


basis of originality and presentation 
engineering design and productior 


Undergraduate Mathematic 


In a paper entitled \ Report 
One Current Effort to Revise the 
Undergraduate Program in Mathe 
Prof. G. Baley Price of the 
mathematics department at the Uni 
versity of Kansas stated that the 
Mathematical Association of America 
had appointed a Committee on the 
Undergraduate Program at a meeting 
late in 1952 his Committee ha 
under 


matics 


agreed that a revision of the 


graduate curriculum is desirable 





PETER F. LOFTUS 
CORPORATION 


Engineering and Architec- 
tural Consultants and 
Designers 


First National Bank Bidg., 
Pittsburgh 22, Pennsylvania 


Cable Address— 
“LOFTUS = Pittsburgh’’ 
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New Books 


Fresh Water from the Ocean 
By Cecil B. Ellis 


Sponsored | Conservation 
Foundation, this book dea vith prob 
lems of water sup that will have to 
be solved within the next few decades 
The iuthor assisted b mem ber of 
the staff of Nuclear Development Asso 
ciates, In investigated th prospects 
for salt-water conversion in projected 
capacities of 1000 million gallons per day 
A project of thi 3176 ymuld be capable ol 
irrigating about 1,000 acres of farm 
land or of supplying the daily needs of 
New York Cit heoretical power 
requirements for thi untity of fresh 
water are 108,000 kw, and an actual in 
tallation of about " 00 kw would 


be required 
| 
The wide range of processes investi 


gated and the evaluations placed upon 


them by the author ynbine to make 
this book most fascinating reading 
Among the process und methods 
considered are electrolysi ma 
netic-electric membrane nechanical 
effects of pressur ibration and 
rotation ; effects of heat and rotation; li 
quid-surface and solid sieve biological 
and charged-net membrane electro 
osmosis multiple-effect ompression 
uper-critical and jar distillation 
und such chemical techniques as pre 
cipitation, adsorption and ion exchange 

By the nature of the biect much of 
the material in this book is highly specu 
lative But because t concerns a 
long-range problem of water supply and 
involve ery substantial amounts of 
power, many engineer in the power 
field will find it of inter 

There are 17 Lue 1 the book 


which sells for $5 





FOR SALE 
1425 KW POWER PLANT 


The City of Gunnison is calling for 
bids on all or part of its municipal 
power plant. Items to be sold in- 
clude 3 boilers, 2 turbo-electric 
generators, | horizontal uniflow 
engine with direct driven genera- 
tor, and miscellaneous accessory 
equipment. For details, and 
Notice to Bidders, write to 


C. A. Wemlinger, City Monager 
City of Gunnison, Colorado 
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with a ONE MAN 


Simplified equipment means a simplified job—that’s why one 

man can store so much coal so quickly with a Sauerman Drag 

Scraper. This single operator, at the head end of the installation, controls every 
move automatically—spreads coal rapidly into well packed layers 

that discourage spontaneous combustion 


For completely dependable service with a minimum of maintenance, you 
can always rely on world-famous Sauerman equipment. Many 

operators report that with proper maintenance their machines are good 

as new after more than a quarter century of steady operation. 


Write today for Sauerman Coal Storage Catalog 


SAUERMAN BROS. INC. 


550 S. Clinton St., Chicago 7, Il. 






Modern Design fo te 


MODERN COAL 


The Fairmont Coal Bureau has made available to consulting engi- 





neers and equipment manufacturers a TYPICAL DESIGN for the 
small industrial steam plant. Prepared as «a guide to good engi- 


neering it achieves maximum economy of investment and engineering 


costs, while featuring 


@ Fuel flexibility 
@ High efficiency 
@ Low fuel costs 


@ Minimum labor requirements 








@ Cleanliness, Automaticity, Reliability 


Fairmont Pittsburgh Seam Coal is the MODERN COAL. Enormous reserves and 
inherently favorable mining conditions guarantee ample supply and low production 


cost Modern mining and preparation facilities assure uniform quality 


Fairmont Coal Bureau engineers are freely available to help you solve fuel and 
combustion problems» Write for Technical Reference Bulletins and other valuable 


publications 


FAIRMONT COAL BUREAU 


Dept. ATC, 122 East 42nd St., New York 17, N. Y. 
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Salem Gas and Light Company, Salem, Mass., 
found a G-W Skip Hoist the ideal solution to the 
problem of conveying coal and coke to producer 
storage. The skip bucket keeps the producer-stor- 
age bin filled at all times . . . and does the job with 
maximum economy. 

Gifford-Wood Skip Hoists...one of many 
G-W systems of materials handling . .. are low in 
initial cost ...low in maintenance. . . long-lived 
... completely dependable. Public utility com- 
panies the country over are becoming increasingly 
interested in Skip Hoist handling of coke, coal and 
ashes where space is limited and both initial and 
operating costs must be kept at rock bottom. 


NEW YORK 17, N.Y. 


420 LEXINGTON AVE. e 


ST. LOUIS 1, MO. 
RAILWAY EXCHANGE BLDG. 


LOW COST 
DEPENDABLE 


COAL HANDLING 
FOR PUBLIC UTILITIES 


This particular installation may not be the per- 
fect solution to your own particular problem. 
Gifford-Wood, however, has specialized in the 
design, engineering and installation of all types 
of materials handling systems for 136 years. To 
have a Gifford-Wood Materials Handling Engi- 
meer survey your present method of moving ma- 
terials, places you under no obligation and it may 
well be your first step toward lower operating 
costs and increased production. 


GiForo-Wooo Co. 


Since 1814 
HUDSON, NEW YORK 


CHICAGO 6, ILL. 
565 W. WASHINGTON ST. 


When You Think of Materials Handling — Think of Gifford-Wood 
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DEAERATING EFFICIENCY = 


i 
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fess than seven parts per billion guara teddy 





These are words. What you want is PERFORMANCI Other Cochrane Processes 
( aes emp ey eye pm in years and number DEMINERALIZER 
alli W é 3 0 saerating e - 
of installations with ; type hf eae - g equipment Cocheane ton cachet atin. dees 
assures you that guarantees wi be met @ continveus supply of demineralized diice-tree 
Check this statement with any Cochrane user. | water at extremely low cost. Pub. No. 5800 


Cochrane has the greatest number of deaerating HOT ZEOLITE 

heater installations of any manufacturer in the world. Repleces second stage phosphate weotment 
Manufacturing every type of deaerating heater and in hot-process softener. High temperature ion 
water conditioning equipment, Cochrane’s complete exchange resins completely remove residual 
service assures you unbiased recommendations for hardness ot great savings in soda ash 

Ae we : and phosphote. Pub, No. 4801, 
equipment to performance specifications. It assures 
undivided responsibility for engineering, fabrication and SOLIDS CONTACT REACTOR 
satisfactory continuing Operation by a single company. Slurry blanket principle efficiently removes 


i j ; ; Coch » Denarater solids, turbidity, color, taste, silica, fluorides, 
or further information on Cochrane eaerators, ond reduces alkalinity from water for industrial 


write for Publication Nos. 3005, 4643 and 4635, and municipal purposes. Pub. No, 5001-A. 





COCHRANE CORPORATION 
3109 NO. 17TH ST., PHILA, 32, PA, 


Send me a copy of Publication Nos. 3005, 4643, 4635, 
a < = €g vag Ee 5800, 4801, 5001-A. (Circle publication desired). 


cor PORATION 
3109 17th STREET, PHILADELPHIA 32, PA 


Nome __ 
Company 


Representatives in 30 principal cities in U. S.; Toronto, Canada; Mexico City, Mexico, Paris, Address 


France; Havana, Cuba; Caracas, Venezuela; San Juan, Puerto Rico; Honolulu, Hawaii 


re —S eS 


Pottstown Metal Products Division — Custom built carbon steel and alloy products 
ee | 
Demineralizers + Hot Process Softeners + Hot Zeolite Softeners + Dealkalizers + Reactors + Deaerators + Continveys Blow-Off «+ C-8 Systems 


* Specicliies 
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300,000 PPH BOILER 


CLEANED CHEMICALLY 


IN ONE DAY! 


Comparative cases showed DOWELL 
cleaning took less time. . . removed 
more scale than mechanical methods 


This is a case history on a 300,000 pound per hour 
boiler in a refinery. A routine inspection showed that 
iron oxide and silicate scale fouled the tubes. Dowell 
engineers cleaned the boiler with chemical solvents in 


less than 22 hours. 


Dowell chemical cleaning is the standard method of 
removing deposits from boilers in this plant. Com- 
parative tests showed that the chemical method was 
both faster and more thorough than the mechanical 


means previously used. The operator was surprised at 


DOWELL SERVICE 


Dowell engineers bring solvents to the job in truck- 
mounted tanks, along with all pumping and control 
equipment. They apply the chemicals as necessary 

by filling, spraying, jetting, cascading or vaporizing 


the relatively large amounts of scale and sludge re- 
moved by chemical cleaning. Dowell has cleaned 25 of 
the 27 boilers in this plant. Several have been cleaned 


a5 many as three times on an annual basis. 


Dowell liquid solvents go wherever steam and water 
flow, reaching surfaces inaccessible to other methods. 
No special scaffolding is required. Dismantling and 
down-time are kept to a minimum, Often, equipment 
may be cleaned while in operation. 


Perhaps chemical cleaning could improve the efficiency 
of equipment in your plant for example, heat ex- 
changers, piping systems, tanks and process towers. For 
complete information and estimates, call the nearest of 
more than 130 Dowell offices, or write directly to 
Dept. H-25 DOWELL INCORPORATED, TULSA 1, OKLAHOMA, 





chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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INERT GAS TUNGS 


MPERATURE, 


ON HIGH-TE 


Inert gas tungsten arc-weld root pass on 21444 % 
Chrome—!% Moly steel turbine connection for 
1000 'F service 


Inert gas tungsten arc-welding is a tech- 
nique which has been long and successfully 
applied to high-temperature, high-pressure 
piping at P.P.&E. Used for the first pass, 
it eliminates need for backing rings and 
double butt welding, assures full penetra- 
tion and fusion, and produces a joint hav- 
ing a smooth inner contour that requires 
no grinding. 


Pittsburgh Piping’s process provides an 
inert gas shield on both external and inter- 
nal surfaces of the root pass. This complete 
protection against oxidation results in an 
outstandingly uniform inside bead, 


Ihe success of the inert gas tungsten arc- 
welding process hinges on the welder’s skill, 
and correct application of the many other 
fabricating techniques developed by Pitts- 
burgh Piping. 
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TEN ARC-WELDING 


SSURE PIPINGG 


HIGH-PRE 


Downhand Welding 


Pressure 


oz./sq.in 
1.0 
50 


10 


Overhand Welding 


0.0 


Free flow of gas 


Slight variations in internal inert gos pressure 
make great differences in contour of root pass 
Skill of operator and welding groove details are 
of greater importance than gas pressure 





Wisburgh Ofping 


AND EQUIPMENT COMPANY 


10 Forty-Third Street — Pittsburgh, Penna. 
Whitehead Building Cleveland. Public Square Building 
10 High Street Heveten . . . Heights State Bank Bidg 
221 Builders Building Les Angeles 1430 Alexandria Ave 
Peoples Gos Buriding New Orleans. . PO box 74 
New York Woolworth Building 











BAYER 


STEPS UP BOILER 


DISTINCTLY 
DIFFERENT 





Bayer Balanced Valves are 
Jamousa for their long life 


and continued lightness 


WITH THE Bayer Balanced Valve Soot Cleaner 
the balancing chamber above the piston disc 
impounds steam when the valve closes, thus 
relieving valve parts from shock. The valves 
remain steam tight because the dashpot action 
causes the valve to seat gently. Unbalanced 
valves close with a hammer stroke and soon 
become leaky. 


When stationary elements are used the 
Bayer stationary balanced valve head may be 
furnished. Thus al! the cleaning elements of 
the entire soot cleaner system can be controlled 
by the Bayer quick-opening Balanced valves. 
This gives a uniform or standard valve con- 


THE BAYER 


SAINT LOUIS, 


PERFORMANCE 





Bayer Single Chain Balanced 
Valve Soot Cleaner 


trolled system and in addition, when high pres- 
sures require a reduction in pressure af each 
individual element this Balanced valve unit, 
whether used with a stationary or a revolving 
element, can be fitted with an integral orifice 
plate valve. 


Piping connections can be kept in the same 
plane and undesirable bends or fittings avoided 
when the Bayer Balanced Valve is installed with 
both stationary and revolving elements. 


Valve parts are standard and interchange- 
able and when high pressure heads are fitted 
with orifice plate regulating valves these parts 
are also interchangeable. 


COMPANY 


MISSOURI, U.S.A. 
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How 
to 
keep 

burner 












rings 





clean... 
flame 
patterns 
perfect 































THE COMBUSTION ENGINEERING ‘TYPE R’ BURNERS shown are 
equipped with CARBOFRAX retractory rings These do not soften, even at 
extreme temperatures, so slag cannot fuse to the burner ring 


When slag builds up on fireclay burner rings in pulverized coal-fired 
boilers it's more than a minor annoyance. It distorts the flame. It fuses 
id when barred off, it takes big chunks of the ring 


with it. Sometimes these large pieces also dent the tubes when they fall 


to the refractories. A 


In short, sl ror tions cut down your operating efhiciency ind run up 


maintenam 


The answer is CARBOFRAX® silicon carbide rings like those used with 
C-E “Type R” pulverized coal burners. This super refractory is so hard, 
and so dense that slag can't get a foothold. Moreover, it is practi ally 
immune to flame erosion, heat shock, and abrasion. An out-of-line 
burner, for example, which would cut away a clay ring in short order, has 


little effect on this refractory 


To summarize: CARBOFRAX refractories stay hard, to prevent slag build- 
up. They stay intact, and keep down repairs and replacements. And they 
stay on the line, and avoid costly shutdowns 


As an introduction, write for our free booklet. Address Dept. E-84, 
Refractories Div., The Carborundum Co., Perth Amboy, N. J. Or your 
nearest Combustion Engineering office can furnish information 


CARBORUNDUM 


Registered Trade Mark 











ly Ash Problem 


Solved By Central Station 


This Pennsylvania utility felt that as long as you can see 


dirty stack discharge, you have a problem lo solve it, 
they decided to insist on fly ash collection equipment 
with very high efficiency 


placed alter existing mechanical collectors, are Cottrells, 


electrical precipitators they chose, which were 
designed and built by Research Corporation Their eflec- 
tiveness is demonstrated in the above unretouched photo- 
graphs. At the left, the precipitators were turned off long 
enough to take the picture showing the volume of fly ash 
discharged by the boilers. At the right, the precipitators 
are turned back on. Stack discharge is visually clean 

This is another example of industry’s trend toward 
establishing its own higher standards for nuisance abate- 
ment. Research Corporation, which has made more fly ash 
installations than any other company, cites the following 
comparison: 

In the period from 1923 to 1939 only 11% 


plant customers spec ihed fly ash collection efficiency of 95 


of its power 


to 98%. In recent years, that 11% has risen to fully 90%. 


68 


One reason, of course, is the generally increasing em- 
phasis on community relations. Another factor is that far- 
sighted companies are anticipating stricter smoke regula- 
tions. They are anxious to install equipment that will end 
their smoke problems now and also prevent such problems 
from occurring in the future 

Still another factor is this. In recent years, with modern 
coal pulverization and advanced boiler design, there has 
been an increase in the fineness of fly ash particles. This 
calls for the most efficient equipment available. 


Read—in Bulletins FA and MI 
ment and the Research Corporation’s MI Rapper 


about Cottrell equip- 
lhis 
device eliminates rapping puffs and enables the precipi 
its high collection efh- 


tator to maintain, continuously, 


ciency. Write for your copies today. 


RESEARCH CORPORATION 
105 Le tingion fvenue Ve t ) h iv \ } 
Bound Brook \ / * Grant Building. Pittsbure/ 


122 South Michigan Avenue, Chicago 3, Ill 
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NON-RETURN VALVES 


Foster Automatic Non- 
Return Stop ond Check 
Valves ore mode for pres 
sures up to 900 P.S.1. and 
900° F. Globe, ongle or 
elbow pottern body de 
sign; 2Y," to 12° 


Type 25 


PRESSURE REDUCING 
VALVES 


Foster 50-G2 Regulators 
for high pressure steam 
ore internal pilot operated 
for extreme occuracy ap- 
proaching instrument type 
control. They handle a 
very wide reduction and 
often eliminate the need 
for a secondary stage 
volve. Self-contained or ar- 
ranged for remote control 


Type 50-G2S 


FLOW TUBES 


The Gentile Flow Tube is 
on impact type head meter 
or differential producer 
for extremely accurate 
measurement of fluid flow 
It requires no straight 
runs unless installed near 
throttling valves or regu 
lators. Each tube furnished 
with individual head 
copacity curve 


Gn Flow Tube 


2 


RELIEF VALVES 


Foster R-4 Relief Valves 
ore spring loaded, adjust 
oble, with internal pilot 
operated main valve for 
practically instantaneous 
relief of excess pressure. 
It is one of many for all 
operating conditions and 
services. 


SAFETY VALVES 


Foster Super-Jet Safety 
Valves for steam pressures 
up to 3000 P.S.1. and 
1100 °F; tight seating, have 
high relief capacity, pop 
occurately, ore adjustoble 
for minimum blow-down 
ond con be completely 
serviced in the line 
Flanged or welding ends. 


Type 38-SV 


PRESSURE REDUCING 
VALVES 


Foster J-1A Regulators for 
low pressure ore spring 
looded, diaphragm actu- 
oted. They are designed 
primarily for steam heot- 
ing systems, and are 
especially suitable for 
intermittent or dead-end 
service where the required 
reduced pressure is rela- 
tively close to the avoil- 
able inlet pressure. 
Type J-1A 


CHECK VALVES 


For positive, noiseless 
operation, Foster Cushion 
Check Valves are avail- 
able in suitable materials 
and construction for either 
high or low pressure lines, 
Bodies are streamlined for 
minimum pressure drop, 


Type CKH 


FOSTER ENGINEERING COMPANY ‘cory 


835 LEHIGH AVENUE ° 
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ENGINEERED FOR OUTSTANDING 
PERFORMANCE IN MANY OPERATIONS! 


On board ship, in refineries, hospitals, public utilities—in paper, 
textile and all general industry, the Coffin line of turbo equipment 
is earning nation-wide acceptance for outstanding performance. 
Designed with versatility in mind, latest addition to the line the 
Coffin “‘DE"’ Turbo Pump has a Volumetric Range to 800 GPM, 
Discharge Pressures to 1500 psi, Steam Temperatures to 850° F., 
Exhaust Pressures to 80 psig, and Liquid Temperatures to 325° F. 
Ratings can be exceeded in special installations. 


Engineers! Write today for complete specifications. Ask for “DE” Bulletin C-1 12 
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HOSPITALS 


SHIPPING 


POWER PLANTS 


REFINERIES 
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Inside a boiler, you can't improve on new steel 

or steel newly cleaned. All you can hope to do is 
keep it that way—a task that often tries every known 
resource of boiler operation and maintenance 


Against the metal-destroying forces that can be 
unleashed inside steam-generating pressure vessels 
there is one unique defense—-unique because 


nothing else duplicates its service inside a boiler 


Apexior Number |, the brush-applied boiler coating 
ends water-metal contact—isolates new or newly 
cleaned steel beneath a surface immune to corrosive 
action and resistant to operating deposits. It stays 
on the job thereafter, without benefit of human or 
mechanical attention, to hold internal surfaces at 
peak steaming efficiency 


Maintaining boiler status quo is an assignment 
Apexior has carried out successfully now for thirty 
six years for those who design, insure and operate 
every type of industrial and central-station power 
plant 


You pay even less today to protect the boiler that 

costs so much more to install and operate. Apexior 

Number | is now a one-coat material. You need less 
it costs less to apply. 


Internal boiler protection is only one of Dampney’s 
diversified corrosion-control activities. Dampney 
Coating Systems for specified end-use service pro 
tect cooling towers—-intake water structures—pipe 
line interiors. For a recommendation to meet your 
requirements, write 
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From Pennsylvania 





Buell Electric Precipitators 





Set New Dust Collection Records! 


Work with equal economy and efficiency on wide range of different and complex 
dust collection problems...from foundry dust and 
cement to minerals from smelting operations 


Drastically cut maintenance costs. Even better, there's less to maintain because of 
new, simpler design 


Set new efficiency standards far beyond currently accepted levels. The exclusive 
Buell Spiralectrode is typical of the advances that make 
this possible. 


Work effectively in combination with other Buell equipment. Many such combina- 
tions now operating. The Electric Precipitator with one, 
two or three stage Buell Cyclones, for example 


@ it's impossible to tell the whole story here. That 
takes your examination of the actual performance 
information now available. We're skeptics ourselves! 
That's why we want to meet the most skeptical engi- 
neer around we believe we can send him away 
with a smile! Why settle for less than a good, long 
look? Write Buell Engineering Company, Dept. H-70 
0 Pine Street. New York §. N. Y 





MECHANICAL » . PPE? ‘ 
@ 20 Years of Engineered Efficiency in 
ELECTRICAL DUST COLLECTION SYSTEMS 
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Here is the simplest and most reliable method 
of controlling the flow of steam or air in a 
blower .. . the Diamond Poppet Type Valve. 
It opens quickly . . . closes quickly and posi- 
tively without critical adjustment. Its rugged 
construction assures long life with minimum 
maintenance. Disc and seat are readily acces- 
sible for inspection and service. The valve has 
built-in adjustable pressure control to permit 


easy adjustment of blowing pressure for each 


) 


Koutons Why DIAMOND BLOWERS 


Assure 


CLEANER BOILERS 


at LOWER 
COST 


individual unit . . . there is no throttling in 
valve seat. Check the many other features of 
the exclusvie Diamond Poppet Type Valve as 


indicated on the sectional view above. 


Diamond Blowers perform better because 
they’re built better. The Diamond Poppet Type 
Valve is one of many reasons why they 
provide better cleaning at lower cost. Write 
for new catalog on Diamond Blowers. 


DIAMOND POWER SPECIALTY CORPORATION 


LANCASTER, OHIO 





Before you place your fabrication contract, it pays 
to be sure that your piping dollar is to be spent 
for all its worth. Whether you are buying one 
piece of piping or a complete plant installation, 
when you contract with Shaw you obtain the serv- 
ices of a group of men specially trained in every 


phase of piping fabrication operations. 


Shaw processing is efficient and low cost; with pro- 
duction planned and scheduled using the most up- 


to-date fabricating equipment for processing. 


Don’t lose money by placing your piping contract 
where you are not sure of facilities, ability or assets. 


Buy where you get your dollar’s worth—from a 


company that offers you experienced engineering, 


purchasing know-how, modern facilities, adequate 
capital and supplier recogniton. Buy from Shaw 


it pays all ways, 





